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Woodward. Arithmetical Physics. Boards.............csccccsesse-ccece seeewiee 80: 
TELEGRAPHY & TELEPHONY. 
| Abernethy. Commercial and Railway Telegraphy. Illustrated, CIOs. oc svce cscee 2 00 
|Beechey. Electro-Telegraphy. Cloth, 36 illustrations. .........+.++eeeeeeeeeeeee « 40 
| Clarke & Sabine. Electrical Tables and Formule. Cloth..........+sseeeseeeeees 5 00 
|Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages...........-+-+++- 6 00 
| Davis & Rae. Hand-Book of Electrical Diagrams and Connections........... 2 00 
Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth.............. 6 00 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages......-....-++eeeeeeeeee 3 00 
Field. History of Atlantic Telegraph............+.-eeeeeeececeeceeeeereeereeees 1 25 
Globe Telegraph Code... .....-eeecee eee e ccc e ccc e eens cence cess enacceeeseeeeeees 2 00 
Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth..........-... 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth.......... 1 50 
Jones. Historical Sketch of the Electric Telegraph. ...........2.eeeeceee cee eees 2 00 
Lardners. Electric bay nS Se ee Re he 1 50 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages.... 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 5Uc, cloth, 

TOs TIN. SION iis Gas o.c.9' 5000550 oeeshensn ns o00naeiee ee ttinewes ees 1916's 0:0:5\0 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages..............sseeseeeeeeees 1 50 
Mullaly. Laying of the Cable..... eames ste c eee ce rece eee cseee we veseees seeteeee 4 00 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations... . . 1 50 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 

HIGSEYBEONG, 0. occ cccccccccccccccveceesccccccceseces etreccesecesesecccons 5 00 
Preece & Silveright. Telegraphy. Cloth......... te sseeeseccceecees ae eenseeeeees 1 50 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols... 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations.. 1 25 
Sauer. Telegraph in Europe...........+ssesessecess eee PERE ER wee see. £00 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 8 00 
Smith. Manual of Telegraphy. 31 Illustrations, paper...........-...00-- sees 80 
Telegraphic Temts. ......00 22 .-ccccccccccccccccscccccccsccsscoccessese ee 5 60 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

G2 pages, BO plates.........-.sccceccccercscessccccesscerccseccecseeces scene 50 
Williams. Manual of Telegraphy. Cloth, 827 pages, 90 illustrations............. 4 00 
Dolbear. The Telephone. Cloth, illustrated............. ....-+ Tae aaa a aaiaaia 8 50 
Du Moncel. The Telephone, the Microphone and the Phonograph. ‘70 illustra- 

I isin 56 waders 03s Ctsncsirneenaeusseeseaed sew tataes-ee eens oan 25 
Lockwood. Practical Information for Telephonists. Cloth............... ...... 1 00 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations ....... 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 

BTAVINGS, . cc cccccrcccccsccsccgeccccccescccceesecs- er erccenres Sekceaasicnres 3 00 

ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Alglave & Boulard. The Electric Light. Its History, Production and Application. 

a ER Ty Err ee eee ty ee eet er es 00 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth............... 5 00 
Day. Electric Light Arithmetic. Cloth............-..sscsccsrecscocsccercceces 40 
De Cew, Glacer. Magneto and Dynamo Electric Machines:... ......... 0000005. 3 00 
Du Moncel. Electric Lighting. 66 illustrations, cloth ......... SE eee 1 25 
Dredge. Electric Illumination. 2 vols., cloth. Vol. 1 (scarce), $15 00. Vol 2... 7 50 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882 ..... 2 00 
Gordon. Practical Treatise on Electric Lighting. Cloth.................. «6. 4 50 
Grierson. Electric Lighting by Water Power. ........cccccccccccccccscccrsccies 40 
Hedge. Precautions to be Adopted on Introducing the Electric Light............. 1 00 
Hedges. Central Station Lighting. Paper........-seeeseeeeerecereceeerere renee 20 
Holmes. Practical Electric Lighting. Cloth............... a ee hate ees 1 00 
Higgs. Magneto and Dynamo Electric Machines. 301 pages...........++.-0++-+ 2 00 
Kapp’s. Electric Transmission of Energy. .........+..eesseeceeeceercereeececes 3 00 
Dialer, § ArO Be GW CBB oo oe cc ce scecccnccesccceoenccserces cbse asieeeses 8 00 
Prescott. a: A ee seeeeees eee 5 00 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations ........ 1 00 
Sawyer. Electric Lighting ty Incandescence. 96 illustrations, cloth ........-..-. 2 50 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............... 5 00 
Schilling. Present Condition of Electric Lighting. .............2+sseeeeeeeeeeeee 50 
Schoolbred. Electric Lighting and its Practical Applications. .................--- 2 00 
Thompson. Dynamo-Electric Machines. Illustrated, boards..............-.-+-+- 50 
Thompson. Dynamo Electric Machinery. 57 illustrations, boards....-........... * 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations..... 5 00 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 

yn rrr eer et Te er ee ee 2 00 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations... ..... 3 00 
Du Moncel. Electricity as a Motive Power. Cloth................seeeseeeeeeees 3 00 
Kapp. Electric Transmission of Energy and its Transformation................-- 3 00 
a Se See eee ee 8 00 
Walker. Practical Dynamo Building for Amateurs...............eceeeeeeeeceees 80 

TESTING AND MEASUREMENTS. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations..... ......... 1 50 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages.... ............... 5 00 
Lockwood. Electrical Measurements and the Galvanometer. Cloth.............. 1 50 
Smith’s. Dynamometric Measurements...............0..scecccccccceccccceseces 40 
ELECTRO-METALLURGY, ELECTROTYPING, ETC., ETC. 
Fontaine. Electrolysis. Cloth, 264 pages. ........ccccccccsscssecrecccccceccers 3 50 
|Gore. The Art of Electro-Metallurgy. Cloth, illustrated.................+.--4:- 2 25 
| Napier. A Manual of Electro-Metallurgy. Cloth............cceececeesecceeeecs 3 00 
Urquhart. Electrotyping. A Practical Manual..................e0eeeeeeeeeeeee 2 00 
en SIN. I in said hs nus eae g.406 666 woe Sve e xe ¥0i6 S50 00-00% 2 00 
Wanl, Galvanopiadic Manipulations, Cloth........os.ccccccccccccccccsesenccee 7 50 
Watt. Electro-Metallurgy, Practically Treated. Cloth...............seeeeeeeeee 1 00 
| Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations.................+.- 8 50 
Wilson. Stereotyping and Electrotyping. Cloth, 195 pages..........- ...---+++- 2 00 


{Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
PAID, to any address in the world on receipt of price. Remit by Express or Post Office 


ELECTRICITY, MAGNETISM, ETC., ETC. 
ES, SR Oe TI ices Letetrebevedsrcesasttcsnenoonasetsiess+: $4 00 | 
aa. Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- 

Cee a siaccie.o/elmiisi Mae tai eee Ma eran a Pan's Sb6.0's sides Seiehee OSS THEMES 75 
rernon,. TAS COMERUNI, ERs ose cisiessdecces vevsesndreosesbioneenes 6 50 | 
Atkinson, Elements of Static Hlectricity...........0ccscc.ceccvcccccccce cocces 1 50 
PEYTON, Lecture ON WICCIIIG OMIA « o.c:0.0'e-60de4:6 6s ses- 8 tinccacpinsiess'sales views 20 
Ayrton. Practical Electricity. For students of electrical engineering. . 516 pages 

Se RINMEMONRN 1 ig clei icy. ote Os eae ewude dete va necnesi cr peusesVeegaeees«'s 2 50 
i is nc Nai ne he Eaddtoonsicnscesb en yeeusédeese 1 50 | 
UN NIN IRO NRCS <0 SUIERMNIN en bs 5 iy. ic buciprern divide ade WET MES SOW deere 4 00 
Barnard. First Steps in Hlectricity.........ccccccccccccsscccccsece ae ESR ewes 45 
Ey RO 0 ee en cna cgcaceleinn we Da ose b eee Ce eaasbesene 2 00 
Brennan. A Popular Exposition of Electricity. 191 pages............+2+0.s0e00- 75 
Blakesley. Alternating Currents of Electricity. Cloth ............066 sseeseeees 60 
Bottone. The Dynamo. How Madeand How Used. A bookforamateurs. Cloth. 1 00 
Cavendish. Electrical Researches, Cloth ...........ccsscccccccseccccccsccccees 5 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations..............+++.-++65 40 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams............. 1 50 
Davis. Manual of Pe ON iowis. i863 4 ear Caer Saws Ssesieeewsiees 3 00 
Deschanel. Klectricity and Magnetism. Cloth........sc.cccesceccceseccsreecess 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages ............-.0e0.0000% 1 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

a mT OE IE lta ote a erente elt  oclok tien. sy cwseweeed Senecendévepeves 60 
Du Moncel. Electro-Magnets. Boards, 50c., English Edition...............++++- 75 
ht Induction Coils ; How Made and How Used. Boards...................+: 50 
Sey Ob CRONIN BE acai rneesncsccesescescvseccserssicesorseeseess 6 00 
Bveretes CO TIGs Mined Pe CN 6 oon sce ccc ce esescecccscsesecceeceses's 1 10 
Fahie. Magneto and Dynamo Electric Machines ..............+ssseseeeeseeecees 40 
Faraday. Ex perimental Researches in Electricity. 8 vols., cloth..............++: 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
ERMAN, DUGINNNEN | MIs card Rec Salvetind nis. 66:60 GOSS KV SKeSHCROS DENG Sus 1 50 
Fleming’s. Short Lectures to Electrical Artisans. ............00eseeeeees Raaeaves 1 50 
mene, DUOC UNNORE Sa io. 0 oo on 4a an.dic.coxeeeseessvevcoceecoeseees:s 2 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations. .............++.. 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth........ 10 00 
Gladstone & Tribe. The Chemistry of the ecouiucr Batteries of Plante and Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth...............+0.+-- 80 
es, NINN WN I ran chidaniccscoedas 066cwaseeiserece wooene 1 25 
Heap. Electrical Appliances of the Present Day Cloth.... .........seeeeeeeees 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations............ 3 00 
Hospitalier. The Modern Applications of Electricity. Cloth..............00+.0: 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations.................2--6 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations................0.000:. 1 40 
Harris. Galvanism, Animal and Voltaic Electricity................00-ceeeeeeeeee 60 
Hering. Winding Magnets for Dynamos. 63 pages...............eeceeeeeeeeees 1 25 
Fe eer re renee 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations...................-: 1 50 
Kennedy. Electrical Distribution by Alternating Currents......... ..........-.- 80 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

INOUE, Soon. acata yas dtesien eC ReE SRC AC Ade cutis eninnvced sminate <wnceee 6 00 
—, Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, 

NN 68a x 06s Kin us esa pie sas REE SC AURA KLERORG nes F< Geese VoebeLROKeee 2 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ......... 1 00 
Lightning Piashos and Wisctric WaGhes « «oi. occ cccccse cocccccscccsstccccecosses 1 00 
I ON I ocd adres ics pn ccdideadieeceewesieriebes eee 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

jects. Cloth............ ik heat iigieet > AER ete ERI ARES EI 2 00 
ne Cr IORI TINE i oio orice ecwiste sc odnccres cence inpaicceeereeies 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199 illustrations. 3 00 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 

IE: SOU SI ocala cSan sivigsic’ sido sites s sitiae non dawesaieaewes/s oie 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

NNN a grave aa pats gts a lal en oteied we nenebebenvuseaswamincevedeees 8 00 
Maxwell. An on Treatise on Electricity. 6 plates, 54 illustrations....... 20) 
ener rn nnn 2 00 
PROD BUN EE OID 6.6 sini sesictssegveceereccwenndeworeeeeee ree 75 
Wetman. A Conary OF MUGS. i ciccccsecessscccceceseeseecreceseccsoes 1 25 
SECEWIN;, PORCUNBMINET OE SV OIONIN oso sicctedsicsdicceccccsccecsvecescoseveses 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated...................+-.. 2 50 
PEUREG, PAOCORIOIRY DIET OO. CIO os vin coc oce sciences criseseéeseccoocers 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 88 illustrations........... 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables..... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations....... 2 50 
Nipher. Theory of Magnetic Measurements ...................ccccecccecceececs 1 00 
Noad, The Student’s Text-Book of Electricity. Cloth, illustrated................ 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth......... 40 
PMEmeeON, COME F CRTNIIN OD TIM cco ncsie 6 cccccciiccc~cvccindesvcsveverees' 4 00 
~~ mane of Lightning and Means of Defending Life and Property from its 

Wn 9. 5s 6 Se PSL ORS EE CCE SEO SORE RUG OM OC ai dias wa basco tae se vbee eee oe 3 00 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations................. 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations......... 3 00 
Radau. Wonders of Acoustics; or, The Phenomeria of Sound. Cloth, 288 pages, 

B26 iMiustrations, ........ . 0c«essee PER ER Rene ae eee Smee sox SEO 
Rankine. Rules and Tables for Engineers..............cccccccccecccccccccccees 4 00 
Reports of the Committee on Electrical Standards. Cloth..............-s.eee0--- 8 75 
BOOMERS, PABROCTEM OF THOM VORB soo occ cc ccicicsicccviccccdessescaeedeThescesces 50 
Salomons. The Management of Accumulators ....... ........cccccccceeeceecee 1 20 
Spang. Treatise on Lightning Protection. Cloth, illustrated..................... 75 
Sprague. Electricity : Its Theory, Sources and Application. Cloth, 650 pages..... 6 00 
Stewart & Gee. Electricity and Magnetism. 497 pages, 229 illustrations.......... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth.............. 60 
Tarn. Magnetism and Electricity. A book for students..... aie aaa asharcrarcsarerecics:s 80 
eee nae 2 00 
a. Elementary Lessonsin Electricity and Magnetism. Cloth, 168 illustra- 

MA S216 4:0'h nw vinieve's 40> eis PS MER CUEESROV ERG UCC Re ONOmEwESe 446 sed 0b 0bs006 1 25 
Thompson. Recent Progress in Dynamo Electric Machinery...................-- 50 
Thomson. Electro Statics and Magnetiom,...........0cccccccccccccccccccccccecs 5 00 
ROCIOE, BYICUOUAL PCC 5:0. cccmce.siececwccieccvesvceceswccoesessseusees 50 
FY seen Lessons in Electricity at the Royal Institute, 1875-6. Cloth............. 00 

atson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

Cloth, 268 pages...........cececccccceccecs PR Ate asi, Maes Tae iveneas 2 75 | 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages........... $1 00 | 
Woodbury’s Protection and Construction of Mill Floors. Cloth...............-... 2 50 | 
Welch. Table of Relative Weights of Copper Conductors........ .....seeeeeeee- 10 | 
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Summary of the Great Progress 
Made During the Year Past 
in the Electrical 
Field. 


The history of applied electricity during 
the past year has been comparable to that of 
a development rather than a germination. 
The 


valuable, and they have tended towards com- 


improvements have been many and 
pletion of systems rather than isolated inven- 
tions which, standing apart from precedent, 
attract attention by their isolation. 

The completeness with which the subject 
by the 


physicists and inventors, does not permit, at 


of electricity has been handled 
the present day, the importance of a great 
invention to appear as prominent as many 
inventions of lesser import have in former 
times been regarded, solely on account of 
the lack of nearly as brilliant an environ- 
ment. 

One marked indication of the year has 
been the financial solidity pertaining to elec- 
trical possessions. There has been less of 
the speculative element with its feverish 
fluctuations of prices, and there has been 
of 


resulting from profits in the administration 


more the actual increment of value, 
of affairs. 

In calling attention to some of the most 
salient features of electrical interest during 
the events of the year, it must be conceded 
that the limits of this article will necessarily 
force an omission of even the slightest refer- 
ence to much that possesses great importance 
both in regard to matters of scientific inter- 
est and commercial importance; while, on 
the other hand, affairs originating in previous 
years have only reached to conditions of 
importanee within the time covered by the 
limits of this review. 

ORGANIZATIONS, 

The higher developments of civilization 
bring humanity into a closer bond with each 
other, and there is less isolation and a greater 
degree of co-operation among those of simi- 
The whole 


tendency of the age is towards organization 


lar tastes and the same interests. 


and union of similar interests. 

This has been clearly shown during the 
past year by the increase of activity given to 
the 
devoted to scientific and engineering pur- 


various organizations, especially those 


poses. The National Electric Light Associ- 
ation has held two successful meetings, one 
at Pittsburgh and one at New York, during 
the past year. At each of these, numbers 
of papers upon subjects relative to electric 
lighting, or other themes pertinent thereto, 
were presented and received intelligent dis- 


Cussion ; 


bringing to persons jnterested in 





electric illumination a large fund of informa- 
tion, both in regard to facts adduced by 
precise observers and also the opinions of 
those of ripe experience, which have been, 
we venture to state, in no small degree an im- 
portant element in the measure of increased 
prosperity of electric illuminating interests 
during the past year. 

The questions of installation, application 
of power to the generation of electricity, 
underground wires, insurance, electric 
motors, the distribution of electricity by 
induction systems using alternating currents, 
are some of the themes which have been 
ably presented before this Association, in a 
manner which has advanced the application 


of electricity for illumination to a measure 





New StyLe AvToMATIc BuRNER.—See de- 
scription, page 2. 

beyond what would be possible in the same 

time, had the world relied upon the old and 

time-honored methods of distribution by 

personal experience, books, or even com- 

munications by the technical press. 

The Institute of Electrical Engineers has 
held its meetings in the hospitable quarters 
of the American Society of Civil Engineers, 
and the papers from the organization have 
been strictly technical, and afford valuable 
contributions to electrical science. 

The Electric Club has more than com- 
pleted its first half year in its new quarters 
and is a most prosperous organization. 
While affording the conditions of elegant 
hospitality, it also fulfills a far. more serious 
purpose than that of clubs founded for merely 
social purposes. Persons of genial tastes 
agreeably meet each other within its rooms, 
while the papers at the monthly meetings in 
the electric hall have treated of a wide vari- 
ety of electrical subjects in accordance with 
the policy of the Club, which is intended to 
be broader than that of any single portion of 
the great field of electricity. 


The telephone conventions have been 
devoted to the consideration of matters con- 
nected with the electrical transmission of 
articulate speech, comprising alike scientific 





principles, questions of administration, and 
even the legal rights pertinent to the ques- 
tion. 

The Edison Electric Illuminating Com- 
panies have held their conventions, which 
were devoted to the consideration of subjects 
directly pertinent to that subject. 

Other organizations have given attention 
to electrical interests, lectures upon the sub- 
ject having been given before the Franklin 
Institute of Pennsylvania, at Philadelphia. 
The Society of Arts, in Boston, had electrical 
lectures at several of their meetings during 
the year. Also, at the meeting of the Ameri- 
can Association for the Advancement of 
Science, held at Cleveland in August, ques- 
tions of electrical principles, and the results 
of experiments, were readin the section of 
physics. 

All of the three great engineering socicties 
have listened to papers from their members 
upon electrical subjects, which was an event 
of rare occurrence previous to this year. 
The Institute of Mining Engineers meeting 
in Boston in February, the American Society 
of Civil Engineers meeting at Milwaukee in 
July, and the American Society of Mechani- 
cal Engineers meeting at Scranton in Octo- 
ber, all gave consideration to electrical 
questions. 

The Society of Telegraph Engineers and 
Electricians has put forth many valuable 
papers covering a wide range of electrical 
subjects, as has been shown in the reports of 
their transactions in the foreign press, the 
most valuable of which have been reprinted 
by the ELecTricaL Review and our Ameri- 
can contemporaries. 














New Automatic BurNER.—See descrip- 
tion, page 2. 


ELECTRIC ILLUMINATION. 

Electric lighting during the year has made 
desirable changes in financial solidity. It has 
been considered more as business of the con- 
version of the calorific energy of combustion 
into electrical energy, and by the economies 
involved has quickened many inventions 
tributary to this interest, especially those 
connected with the generation of steam and 
its conversion into power. 

Electric lighting is becoming a more 
judicious investment of capital affording 
promises of remuneration comparable to 
those which have resulted from the gas inter- 
ests. The illuminating gas companies have 
still further met the question of electric 





illumination in a broad and judicial spirit, 
recognizing the limits of its application in 
many places, where it has been more profit- 
able to combine illumination by gas with that 
of electric lights, according to the particular 
conditions of each case. 

The introduction of central stations has 
jncreased, until it is doubtful whether there 
is a city of 15,000 inhabitants east of the 
Mississippi which does not contain an elec- 
tric lighting station. The value of such 
illumination, especially for public places, 
has been more generally recognized in cities 
where the number of lights and the time of 
service have been increased in obedience to a 
legitimate public demand. 

Electric illumination has been increased in 
public buildings, not merely theaters, but 
also in prisons, reformatory institutions, 
hospitals and asylums, where the simultane- 
ous application of this form of illumination 
has been of great importance ; while the im- 
proved hygienic conditions from a method of 
illumination which can exist without altering 
the temperature or vitiating the condition of 
the air have undoubtedly been of the greatest 
importance to the physical condition of the 
inmates of such institutions. 

Certain combinations on the part of the 
manufacturers of electric lighting systems 
have enabled some companies to manufac- 
ture a wider range of apparatus, and there- 
with increased their field of usefulness. 

In England, electric lighting suffers from 
unfriendly legislation well calculated to 
repulse investments of capital, and the 
extension of electric lighting plants on the 
continent has been very considerably by those 
of American manufacture, the principal elec- 
tric light companies in America having made 
an extensive out-put of plant for foreign 
consumption. 

These commercial affairs have tended to 
confine the advance in electricity in England 
principally to theoretical matters ; a large 
number of persons having been educated in 
the principles of electricity in the admirable 
institutions of England, who have performed 
a great deal of valuable work in the way of 
experimenting and investigation. 

The objections alleged against aerial wires 
still continue, and New York is naturally 
looked to for the solution of the underground 
wire problem. But the progress thus far 
has been largely of a legislative nature, com- 
bined with a masterly inactivity in some 
quarters, so that the result has not been that 
progress which some advocates of under- 
ground conductors had anticipated. 

MOTORS. 

The advance in electric motors has been 
fully as marked as that of any other applica- 
tion of electricity, particularly in regard to 
street transit, where it has, during the sum- 
mer and autumn months, stood the most 
severe tests in our northern cities. During 
the winter, if carried out to the full measure 
of success, the result will be its complete 
substitution, in many cities, for horses. In 
any event, it will undoubtedly be of perma- 
nent use when streets are not covered with 
snow. 

Motors have been introduced to an extent 
far beyond what could have been anticipated, 
especially in connection with conductors 
from central stations, where electricity has 
been used for a great many small powers 
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near cities, especially in places where it filled 
the demand for motors in positions where 
other sources of power were not feasible. 

In industrial establishments electric motors 
have been successful in connection with the 
elevators and tramways in mill store-houses. 
In mining, especially in the great mineral 
regions of the West, electric motors were 
successful in their applications to drilling, 
pumping, tramways and hoisting, utilizing 
for this purpose an amount of water-power 
hitherto unavailable, because situated in 
localities where there was no feasible method 
of its transmission to the mines, except by 
means of electricity. 

The application of motors on street rail- 
ways has stimulated a demand which has 
existed to some extent ever since the intro- 
duction of electric illumination ; and that is 
a demand for watches which will not be 
injured by the powerful magnetic fields 
around electric light and power machinery. 
In addition to the admirable Swiss watches, 
containing movements made of alloys of 
palladium, and extensively sold in this 
country, the leading watchmakers in America 
are making watches with non-magnetic 
movements, and the introduction of electric 
machinery is becoming so general that the 
use of such watches must, in the nature of 
things, be a necessity not merely to those 
whose occupation is connected with elec- 
tricity, but also to the general public ; for it 
will be impossible for people to go around 
in the usual way without inadvertantly ex- 
posing their time-pieces to injury. 

SECONDARY BATTERIES. 

Secondary batteries have been widely used 
during the year in connection with illumina- 
tion and also for furnishing the energy for 
motors on street cars ; and they have shown 
results of a satisfactory nature far in advance 
of what could have been chronicled in pre- 
vious years. 

LAW. 

The questions pertaining to electricity 
have been surrounded by litigation in the 
attempt to fix upon property rights as vested 
in patents. But the proverbially slow course 
of the law has resulted in some decisions of 
importance during the year. 

On the 19th of March, the telephone 
patent of” Alexander Graham Bell was sus- 
tained by the Supreme Court, and in Novem- 
ber, the same court over-ruled the demurrer 
against Bell in a case affecting the patent. 
To a non-professional mind, the law’s delays 
in these matters have been so extraordinary, 
that it appears doubtful if the case can be 
decided upon questions of law and fact until 
some years after the expiration of the orig- 
inal patent. 

On the 14th of August, a United States 
Circuit Court made a decision sustaining the 
Thomson-Houston patent for regulating dy- 
namos, a decision of some general interest as 
being the first electric lighting patent thus 
far sustained by the courts in this country. 

There have been other decisions defining 
the scope of some patents pertaining to sys- 
tems of electric distribution by induction, 
and also in connection with incandescent 
illumination, but no decision of importance 
as a finality has yet been given upon these 
subjects. 

The revision of the United States Patent 
Law has been considered by the National 
Electric Light Association and others seek- 
ing for changes which would give to the 
United States patent system an exclusive use 
of the patent office building, at Washington, 
anc allow an income and position to its 
officers comparable to those of judges in 
court; a special patent court also fixing 
upon questions of limitations and damages. 

A bill looking towards the establishment 
of some of these features has received the in- 
dorsement of judges of the United States 
Supreme Court, and others high in authority 
upon matters connected with patents; but 
thus far nothing has been accomplished be- 
yond developing a public sentiment in favor 
of a greater degree of justice towards the 
inventors of this country. 


INSURANCE, 


The interests of the underwriters, which 
are so widely spread as to pertain to all build- 





ings, have been favorable to electric inter- 
ests. The Electric Light Exchange, in Bos- 
ton, whose board of examiners have ex- 
amined and given licenses of various degrees 
to persons connected with the uses of elec- 
tricity for illumination, has been a most wise 
and successful move, worthy of extension 
throughout the country, a matter which is 
clearly within the scope of the National 
Electric Light Association. 

Some of the insurance rules during the 
year have been mended and amplified until 
they are now subject to the criticism of un- 
due prolixity. It appears as if the insurance 
rules upon such a matter should seek to ex- 
press a general policy, rather than to define 
methods with a strictness which renders 
them almost in the form of specifications, 
and yet without the lucidity necessary to 
permit the adoption of new and important 
forms of apparatus and methods of construc- 
tion, whenever such improvements may be 
made. 

In engineering construction and building, 
the party who draws the specifications is 
responsible for the satisfactory completion of 
the work, and the extension of insurance 
rules to a degree which renders them so near 
to specifications, is not accompanied by any 
element of responsibility or guarantee on the 
part of the representatives of the under- 
writers. 

These rules were based upon those first 
made eight years ago, but some of them have 
been changed by various boards of under- 
writers, and often by persons not possessing 
either scientific knowledge or practical ex- 
perience of the questions involved, until 
many elements of error which should be 
eliminated have been inserted into some of 
the rules, and many of them contain features 
contradictory to those of others, until insur- 
ance rules are almost as well defined for 
their localities as almanacs. 

Electricity still plays an important part in 
protection against fire. Thermostats, in 
connection with automatic fire alarms, many 
of them of great ingenuity, have been widely 
introduced, especially on steamers of coast 
and inland navigation lines, hotels, and other 
public buildings. The ordinary fire-alarm 
systems have received a valuable alliance 
from the auxilliary fire alarms, which enable 
the nearest fire alarm box to be struck by 
means of electrical apparatus situated in 
buildings. Some forms of electrical appa- 
ratus, formerly dependent upon batteries, 
are now supplied by electricity from dyna- 
mos. For example, in various telegraph and 
stock telegraph offices, telephone stations, 
the one form of watchman’s electric clock, 
instead of being dependent upon the battery, 
uses electricity generated by the magneto 
which is set in motion by the watchman 
in the act of turning a key at the several sta- 
tions of his patrol in the ordinary manner. 

THE TELEPHONE. 

The telegraph and the telephone are the 
great communists of the age, bringing all to 
a common level in the knowledge of events 
which fix prices and direct affairs. 

The day is past when a Rothschild by 
knowledge of a battle brought by specia] 
couriers, can make millions; or when a 
journalist like the elder Bennett can hold a 
pretminence by a system of mounted mes- 
sengers. 

Electricity is a messenger for all and its 
communism is one that raises and builds up 
for the prosperity of all, and working injury 
to none. 

There is not, at this date, much of general 
interest to be presented in regard to telephone 
and telegraph interests The long distance 
telephone has grown into popular favor and 
proves of great use. The lines of this sys- 
tem connecting the main cities have been a 
most excellent work of engineering. This 
was fully tested by the blizzard of last March, 
so successfully resisted by these lines at a 
time when telegraph lines in all directions 
were disabled. 

The telegraph interests have carried out 
their general policy of combination and ex- 
tension. The annual reports will shortly 
give the logic of figures pertaining to these 
great corporations, which will also include 
those of the Trans-Atlantic cable, 





ELECTRIC WELDING. 


This great invention of Prof. Elihu Thom- 
son is one of unusual interest, both for its 
practical importance and as forming a break 
in the long line of time-honored mechanical 
methods. Its ability to join in homogeneous 
union any metal or alloy, or, in fact, different 
metals or alloys, within certain limits of 
their respective fusion points, shows that the 
capacity of being welded, a physical feature 
possessed by few metals, as has always been 
assumed, is common to all. The erroneous 
conception has been due to the imperfection 
of process, and not due to physical peculiar- 
ities as assumed. 

LIGHTNING. 

In the study of lightning there has been a 
renewal of the interest of the early philoso- 
phers, whose study of electricity was natur- 
ally directed towards the great natural effects 
apparent through atmospheric electricity. 
The methods of investigation, itis true, have 
been far different, but only in the measure 
that the methods of scientific thought, and 
especially of apparatus, have been greatly 
modified since the days of Benjamin Franklin. 

There will doubtless be much of interest 
accruing from the investigations of Dr. 
Moses Greeley Parker, (see ELECTRICAL 
Review, November 24th, 1888) in studying 
the phenomena of lightning by means of in- 
stantaneous photography. This method, in 
the hands of a great number of observers, 
will undoubtedly accumulate facts sufficient 
to furnish the source of inductions of great 
value relative to atmospheric electricity. 

EDUCATION. 

The persons connected with the manu- 
facture of electrical apparatus, have in no 
small degree been limited in past years, by 
the difficulty of obtaining assistants and inves- 
tigators, equipped, and with the proper men- 
tal training to engage in such work to the 
best advantage. It is a matter of pride that 
the advance of facilities for study and 
electrical engineering has increased in the 
leading technical institutions in the country. 

These ‘‘ mills of the gods ” are furnishing 
a grist whose work is of incalculable value 
in connection with the development of elec- 
trical science. Certain men of invention 
may be the result of luck, of long delving, 
or ingenious puzzle work ; but the highest 
type of practical ability and economy in this 
subject can be reached only by the work of 
trained minds advancing in intelligent and 
systematic methods. 

MISCELLANEOUS. 

Among the general inventions of the year 
which have been brought into public notice 
to a degree worthy of at least passing men- 
tion, has been the improved phonograph of 
Edison, also the Taintor-Bell phonograph- 
graphaphone. Both of these instruments 
have succeeded in a most remarkable degree 
in the reproduction of sound, not being lim- 
ited to the voice of a single person or the 
sound of one instrument, but reproducing as 
readily a chorus, an orchestra, or the hum 
and applause of an audience. 

It has been lately reported that the repro- 
duced conversation from a phonograph was 
offered as evidence in an English court. 

Electricity has been used for the temper- 
ing of steel wires and watch springs, result- 
ing in uniform work, satisfactory quality, 
and lower cost. 

The production of aluminium alloys by 
means of very high temperatures furnished 
by the conversion of electricity into heat, 
has been extended during the year, and there 
have been reports of the production of alu- 
minium by similar methods ; but the use of 
ferro-aluminium for mixture in iron castings 
has been one of the most important advances 
of metallurgy during the year. The paper 
on this subject, read by W. J. Keep, C. E., 
before the American Association for the Ad- 
vancement of Science last August, contains 
a full account of the results obtained, both 
in respect to the character of the castings 
and the increased strength of the metal. 

In manufacturing, one of the new uses 
has been the production of copper tubing by 
electro deposition. 

It will be impossible in the limits of this 
article, to refer even by name to the many 





and ingenious applications of electricity in 
various uses, such as typesetting, typewrit- 
ers, and other devices and small machines, 

The State Legislative Commission of 1886, 
reporting upon execution of criminals under 
capital sentence by electricity, has received 
a great deal of attention, and the results of 
further investigations upon the subject have 
been given to the public. The results of 
this method of punishment in respect to the 
establishment of law and order, are as yet 
unknown. 

Capital punishment differs from other 
means of punishment largely in its exclusive 
appeal to the sentiments of others. A crim. 
inal sentenced for life is practically as in- 
capable of further harm as though he had 
been executed. Yet there does not seem to 
be the same dread of results from pre-deter- 
mined homicide in States where capital pun- 
ishment is abolished, as in those where hang- 
ing is in vogue. 

We do not propose to digress from the 
functions of the paper to discuss the ques- 
tion of capital punisment, except so far as 
electrical interests are involved ; but we have 
yet to learn whether those criminally in- 
clined will be more fully restrained by pros- 
pect of death by electricity than by hanging, 

It is conceded that death by electricity is a 
painless method of destroying life. Many 
years ago a duel was fought in this country 
as the result of a discussion as to whether a 
Spanish or a Bowie knife was the most de- 
structive, each participant being armed with 
his favorite weapon. Much in the same line 
has been the recent challenge, in which the 
challenging party proposes to use a direct 
current, and the challenged an alternating 
current. 

It appears as if it would be much more 
in the line of a duel if the two parties were 
to pledge themselves to touch the electros 
without knowing which current they were 
to receive, like the duel of the apothecary 
during the last generation, who presented 
two pills to his antagonist, one of which was 
deadly poison, and the other harmless. He 
pledged himself that when his adversary 
had selected one, he would join him in eat- 
ing the other. 

The electric interests being the largest con- 
sumers of copper, are naturally identified 
with events connected with the supply of 
that metal. 

The Société des Méteaux, generally re- 
ferred to as the French Syndicate, made con- 
tracts for the supply of the principal copper 
mines of the world, generally for a three 
year’s contract, expiring December 31, 1890. 
This vast purchase of about 186,000 tons per 
annum, involving a yearly liability of nearly 
$60,000,000 has been successfully con- 
ducted, and it ig declared that the scheme 
has been highly profitable to the projectors. 

Electricity has been so widely used in its 
various applications, that it has become a 
part of every life, an element in every busi- 
ness transaction, in our methods of educa- 
tion through the daily press, adding to the 
measure of our enjoyment, happiness, and 
capacity for existence. What the measure 
of after inventions will be, none can tell; 
but one does not hazard anything in express- 
ing the assurance that there will be a still 
more universal use of electricity during the 
year 1889, 


———  <be 





A New Automatic Burner. 


Since the first successful attempt to con- 
struct an automatic burner, whereby gas 
could be lighted and extinguished by press- 
ing buttons placed at a distance from the 
burner, notable improvements have been 
made from time to time. It was at first 
thought that two separate circuits were re- 
quired, one to cause a movement of the gas- 
valve turning the gas, and the other to pass 
through an induction coil and so provide a 
spark for lighting. The discovery that 
placing in the circuit a spark coil, consisting 
of copper wire with iron core, in no way 
interfered with the action of the magnet 
operating the valve, and at the same time 
produced at the circuit breaker, at the tip of 
the burner, a spark sufficient to light the gas, 
so simplified the apparatus that its introduc- 
tion has finally become very general. 

The Electric Gas Lighting Company, 
of Boston, have spared neither pains nor 
expense in perfecting their goods, and 
have put upon the market several most 
excellent and practical styles of burn- 
ers. One, the ‘‘Single Magnet” Ratchet 
Automatic No. 4, has been a standard for 
years. They have recently produced the 
“Triumph” Automatic Burner, No. 12, 
which will attract attention by its strikingly 
novel features, and is sure to become 4 
general favorite on account of its small size. 
simplicity of design and excellence of work- 
manship, A single electro-magnet, when 
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the circuit is closed through it, attracts an 
armature of annealed Norway iron, which is 
normally held up by an adjustable spring. 
The armature projects into a slot in a ver- 
tical bar of rectangular shape. On this 
square rod is pivoted a lever, the upper part 
of which engages with a V-shaped projection 
on the pillar. Two springs, extending from 
the base of the bar upward, keep the lever 
in its proper position. The cam, which 
oscillates the valve, has two V-shaped re- 
cesses, one slightly deeper than the other, in 
either of which the lower end of the lever, 
also V-shaped, engages. 

Let us suppose the armature to be attracted 
and the lower end of the lever to enter the 
deeper recess, the cam is thrown over, open- 
the gas-valve, and the bar carrying the lever 
as it descends, engages a projection in the 
electrode-rod and thereby breaks, the circuit 
at the burner tip, causing a spark which 
lights the gas. The moment the armature is 
released and lifted by its spring it raises the 
bar, and the electrode-rod again closes the 
circuit, which is alternately breken and 
closed as long as the current passes to the 
purner. If the circuit to the burner be 
proken at the press-button, the armature 
rises to its normal position with the lever, 
which then engages the V-shaped projection 
in the pillar. The cam, in operating the 
valve, has swung past the center, and its 
shallower recess is now directly under the 
lower end of the lever. By closing the cir- 
cuit the armature is again attracted, but the 
lever moved by it cannot descend in this 
recess so far as to move the electrode-rod, 
consequently the circuit is not broken at the 
tip of the burner, while the cam is thrown 
in the opposite direction to that which 
opened the valve, therefore closing it and 
extinguishing the gas. 

It will be seen that only one wire and a 
single press-button are required to light and 
extinguish this burner, and that only half as 
many wires are required for this as for other 
styles of automatics. Fixtures wired for 
Pendent burners may be supplied with the 
“Triumph” automatic by connecting in a 
press-button between the battery and burner. 
The use of a single press-button offers many 
advantages. The small size and symmetrical 
shape of the burner renders it an ornament 
to the most elaborate fixtures. Its wonder- 
ful simplicity ensures perfect action under 
all conditions, and-renders it less expensive 
than more complicated styles. Allof which 
will make it a favorite with the trade and 
public. Only the best matcrials are em- 
ployed in its manufacture, while skilled 
workmen with accurate tools have, under 
expert supervision, produced a quality of 
work that will attract the attention of the 
most critical. 

The Electric Gas Lighting Company is to 
be congratulated on the enthusiastic recep- 
tion that is being accorded to this wonderful 
product of electrical and mechanical skill. 


——__ <-> -—____- 


The Danville Electric Railway. 

The president and directors of the Dan- 
ville Street Car Company, having operated 
a street car line for about one year with mule 
power, came to the conclusion that unless 
some more economical method could be in- 
troduced the venture would not prove one of 
much financial profit. They had seven 
cars of the pattern known as ‘‘ Bobtail,” 
which were drawn by mules and operated 
by one man. 

The grades of their road were heavy and 
very long, and the result of these was soon 
apparent in the cost of maintaining the 
mules, and in the small receipts which slow 
Speed could only return. The people either 
would not, or did not care to patronize a car 
toiling along at a two mile pace when they 
could walk at a rate nearly double what the 
car was making. To therefore givethe pub 
lic better service by increased speed and 
carrying capacity of the cars, and to re- 
duce the time intervals, some different 
method of car propulsion was investigated. 
Realizing that electricity was playing an im- 
portant part in this direction, they proceeded 
to look into it. After examining all systems 
and visiting electric roads in their own State, 


and having bids submitted by the different 
electric railway companies, they came to 
the conclusion that the Thomson-Houston 
system was the most substantial, durable 
cand eonomical. A contract was therefore 
given that company and work was soon com 
menced. The entire length of the road is a 
little over two miles, and for 4,150 feet of 
this distance the ascent averages 4.8 per cent. ; 
for 2,100 feet of this the ascent averages 5 
per cent.; for 1,000 feet the ascent is 7 per 
cent.; and for a short distance of this 1,0C0 
feet stretch the grade exceeds seven anda 
half per cent. 

Up these grades, which the electric car 
surmounts with ease, it was with difficulty 
that four mules could haul an ordinary load 
at a very slow speed. There are three 
diamond pointed turnouts with the necessary 
overhead frogs owing to the fact that the 
track is single the entire length. 

One noticeable feature which this road 
brings out, is that it is perfectly practicable 





to have a car operated by one man, even 


though there are a number of switches in the | 


line. It is not in every case the wisest or 
best plan to pursue, but in some localities it 
may be the only one possible. It is a note- 
worthy fact that a man easily handles a car, 
and this is due to the admirable perfection 


New Sprague Road in Chattanooga, 


Tenn. 

Since the last issue of this paper the 
Sprague Electric Railway and Motor Com- 
pany, of New York, have closed another 
contract for electrical equipment in street 
railway work. Thisis with President Charles 
A. Leyerly of the Chattanooga Electric Street 
Railway Company, and calls for the entire 
equipment of this electric road. 

The Electric Street Railway Company at 
Chattanooga has been only recently organ- 
ized, and the construction of their road will 
be new throughout. The line will extend 
over five miles of track, and there are a num- 
ber of sharp grades which will have to be 
surmounted by the Sprague cars. The sys- 
tem used will be the regular Sprague over- 
head, with small silicon bronze overhead 
wire for a working conductor. 

The contract awarded to the Sprague 
Company includes generators and all electri- 
cal apparatus complete. 
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Eau Claire, Wis.—Articles of association 
have been filed in the secretary of state’s 
office by the State Manufacturing Company, 
of Eau Claire, with a capital of $15,000. 
The incorporators are E. J. Pope, Elmer 
Pope and W. H. Hayden. 











THE DANVILLE ELEcTRIC RAILWAY. 


to which the overhead switches and the 
trolley wheel have been carried out. No 
trouble whatever is experienced, although 
the driver rarely gives the overhead matters 
any attention. 

The cars were equipped with motor trucks 


of 10 horse-power capacity, the controlling | 


mechanism being concentrated at one end. 
The overhead system was built in the most 
thorough and substantial manner, and ac- 
cording to the well known admirable plan 
of the Thomson-Houston Electric Company. 

The road was started in operation on the 
20th of November. Four cars are daily run 
on a scheduled basis which reduces their 
former mule schedule nearly 25 per cent. 

Since the road was started scarcely any 
electrical trouble has been experienced, and 
it has been the universal comment of the 
residents of Danville that their railway com- 
pany has materially added to their welfare and 
comfort, and that they could not have selected 
a system which would have worked to any 
better satisfaction than the Thomson- 
Houston. 

Considerable extensions are contemplated 
on this line in the spring, and other cars will, 
in all probability, be added. 

The power station is located on the oppo- 
side of the Dan river, some 2,000 feet away 
from the line. The generator is of 80 horse- 
power capacity, and is driven by a 75 horse- 





power water-wheel, 





Chicago, I1l.—Colby Hardware and Elec- 
tric Company, of Chicago ; capital, $50,000; 
incorporators, F. K. Biggs, Charles Lough- 
bridge and H. L. Forbes. 


Chicago, Ill.—Chicago Car Brake Com- 
pany ; capital $200,000 ; to manufacture at- 
tachments ; ircorporators, J. N. Young, G. 
B. Quigg and Edward Lewis. 


Chicago, I11.—The Union Light and Fuel 
Gas Company of America, Chicago ; capital 
$5,000,000, for acquiring concessions from 
the governments of Mexico and the United 
States for the manufacture of fuel and illu- 
minating gas. Incorporators, Charles J. 
Wimple, N. A. Havens, Andrew J, Park. 
Wimple subscribed for all the capital stock 
except $1,900, which was taken by F. M. 
Charlton, Thomas D. Dewey, Nathaniel A. 
Haven, W. B. McCreery, Daniel L. Davis, 
John W. Dewey, Samuel A. Gaylord, 
Woodbury M. Taylor, John H. Hardy, An- 
drew J. Park, John D. Norton and A. T. 
Nichols. This is the company which has just 
obtained concessions from Mexico for the gas 











Salisburg. Pa.—The Salisburg Gas Com- 
pany of Indiana county; capital stock, 
$50,000. 


Philadelphia, Pa.— The Illuminating Fuel 
and Gas Company of Philadelphia ; capital 
stock, $1,000,000. 


Oshkosh, Wis. —The Oshkosh Edison Elec- 
tric Light Company has been incorporated 
with a capital stock of $10,000. 


Taylorville, Pa.— Taylorville Electric 
Light, Heat and Power Company, of Taylor- 
ville, Lycoming county; capital, $160,000. 


Chicago, I11.—Monitor Company of Chi- 
cago ; capital, $35,000; to dealin patents ; 
incorporators, L. M. Ennis, R. P. Bates and 
J. W. Sutton. 


Chicago, I1l_—Chicago Condensed Fuel 
Company, of Chicago; capital, $20,000 ; 
incorporators, A. R. Davis, A. K. Murray 
and A. M. Kinkaid. 


Chicago, Ill—Matthews Gas Machine 
Company ; capital, $50,000 ; incorporators, 
Charles Matthews, Lewis Matthews and 
Charles Matthews, Jr. 


Toronto, Can.—The Toronto Incandescent 
Electric Lighting Company, with a capital 
of $200,000. H. 8. Howland, W. R. Brock, 
R. Jaffray and others, are the directors. 


Chicago, I11.—The Northwestern Rubber 
Company of Chicago ; capital stock, $100,- 
000; incorporators, Richard T. Whelpley, 
Edgar Whitehead, and William W. Gurley. 


Chicago, Ill.—National Railway Com- 
pany of Chicago; capital, $1,500,000; to 
construct horse and dummy roads; incor- 
porators, Monroe L. Willard, William M. 
Brinkman and Arthur A. Bliss. 


Newark, N. J.—The Rochester Lamp 
Company. The capital stock is $100,000. 
The incorporators are Charles T. and Ruby 
F. Upton, of New York, and Matthew W. 
Hawes, of Rutherford, N. J. 


Newark, N.J.—The C. T. Williamson 
Wire Novelty Company, of Newark. The 
capital stock is $50,000; incorporators, 
Cornelius T. Williamson, Wm. A. William- 
son and Frederick G. Williamson. 


Bakersfield, Cal.—The Bakersfield Elec- 
tric Light Company has organized with L. 
P. St. Clair, president, O. D. Mattson, sec- 
retary, and M. G. Elmore, superintendent. 
All the stock, $20,000, has been subscribed. 


Washington, Pa.—The Washington Elec- 
tric Light and Power Company, H. P. Cham- 
bers, president. It will be operated in con- 
nection with the works of the Washington 
Carbon Company, and the system the West- 
inghouse. 


Chicago, I1l.—Perkins Lamp and Electri- 
cal Supply Company, of Chicago ; capital, 
$250,000; to manufacture incandescent 
lamps, supplies and machinery ; incorpo- 
rators, W. G. Halm, J. H. Ward and M. C. 
Neuberger. 


Troy, N. ¥.—The Troy Public Works 
Company, limited, capital stock of $20,000. 
The incorporators are Richard W. Sherman, 
Martin B. Delong, Sanford T. Sherman, 
Henry J. Cookingham, of Utica, and Michael 
McDonough, of West Troy. 


Detroit, Mich._—The Detriot Galvanizing 
and Tinning Works will engage in galvan- 
izing, tinning, and the manufacture of 
Leadley’s patent conductor pipe and hook. 
Capital stock, $50,000. George L. Smith 
and James F. McGregor ho'd 660 shares each 
and Frank G. Smith, Sr., and Frank G. 
Smith, Jr., 340 shares each. 


Denver, Col.—The Denver Clear Creek and 
Western Railroad Company, Theincorpor- 
ators are 8. T. Smith, Walter 8S. Cheesman, 
J. W. Gillsley, W. H, Griffith and H. P. 
Parmalee. The terms of existence of this 
company is to be for fifty years, and the 
capital stock of the company is $500,000, 
shares at the par value of $100 per 
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EDITORIAL ANNOUNCEMENT 


Address all communications and make all 
Express Money orders, P. 0. orders and 
checks payable to order of ELECTRICAL 
Revtew, P. O. Box 3829, New York. 

(> No attention will be paid to com- 
munications without the name and address 
of the writer. 





We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
est in connection therewith. 


We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 








“NEW YORK, JAN. 5, 1889. 
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The Chicago convention of the National 
Electric Light Association may be expected 
to be the largest gathering of electrical 
people ever held. The Eastern members 


will turn out in force, and it is expected that 
the rapidly developing West will be more 
numerously represented than ever before. 


We invite the attention of every REVIEW 
reader to our editorial resumé of electrical 
advancement for the year 1888, published on 
pages 1 and 2. 





If Mr. Gerry’s society is really anxious to 
torture the condemned, he should get a bill 
passed authorizing a dose of rat poison or 
forcing them to read the annual reports of 
the Society for the Suppression of Vice. 
Electricity is not suited for such work ! 








In the famous game of Electricity 7s. 
Boodle, electricity seems to have won! And 
if it is true that the Fourth avenue surface 
line, of New York city, got their permit 
without pain (also spelt payin’), the fact, if 
fact it is, will attract more general attention 
than the motors themselves, being, as one 
might say, even more novel than they. 





Isolated electric lighting for country 
houses is in great demand just now when it 
is getting to be fairly well understood that 
electricity doesn’t explode. In England, 
where there are so many “‘ seats,” practically 
castles, the thing is easily done; a small 
station is built for dynamos and steam 
engine, but in the average conntry house 
here, far away from a central station, we 
incline to the belief that secondary batteries 
will be used. 








The law provides that the wires shall be 
buried, but what would the Subway Com- 
mission do were there no wires at all ? Here’s 
M. Tabourin proposing to the Paris munici- 
pal council to place a minature dynamo and 
gas engine in every lamp-post. He has con- 
structed a gas engine 10 inches in diameter, 
to be fed from the pipes already in the lamp- 
posts, and a minature dynamo to be coupled 
up with it, the result being a voltaic arc 
light atop instead of a gas lamp. 








A PLEA FOR OUR INVENTORS. 

Ever since that immortal day, over a cen- 
tury ago, when the song of liberty echoed 
through the land, the United States has 
pushed steadily forward, and has for years 
The last 
quarter century has seen no retrogression, 


stood among the first of nations. 


but rather, the most wonderful advance, un- 
til to-day we are the most independent and 
self-sustaining nation on the globe, and, we 
believe it may be added, the most prosper- 
ous. And yet it is none the less true that in 
one respect there is not a nation to-day so 
niggardly, so contemptibly mean, miserly 
and short-sighted, as the Government of the 
United States, 
has been not alone the bone and sinew, but 


That is in respect to what 


the sustenance of its wonderful growth, the 
heart of our magnificent life—invention. 
But as there can be no invention without an 
object, and that object always has taken the 
shape of a reward, our erstwhile sagacious 
law-makers years ago saw the advantage of 
legalizing the reward by bestowing upon 
the inventor, who is nothing if not a bene- 
factor, a deed conveying to him the exclus- 
ive right to the child of his brain for a set 
term of years. And the United States stat- 
utes have no brighter spot than the section 
relating to patents. But the carrying of 
that section into effect is nothing short of a 
blot upon the fair pages of our history. 
Taxpayers in this country pay for the 
protection and guarantee of certain rights, 
and if these rights are infringed by ever so 
little, a tremendous row is raised by the suf- 
ferers, and their clamors are unceasing until 
justice is obtained. It is their right. In- 
ventors are as truly taxpayers as any other 
citizens. They pour their gold into the 
common treasury as the guerdon of protec- 
tion, and have a right to the constitutional 
return. Let a rich taxpayer have a bad 
piece of paving in front of his property, and 
complain in due form to the proper author- 
ity ; will he be months, nay, years, getting 





redress? Let him own a bit of land, and 





some outlaw squat on it at his door; does 
the law keep him usually from instant re- 
dress? Hardly ; recourse is swift and sure. 
Yet, an inventor becomes the recipient of a 
deed from the Government, and if the deed 
covers a choice bit, a really valuable inven- 
tion which in time may add millions to the 
wealth and resources of the nation, the poor 
fellow generally has to spend a fortune to 
protect bis little all from the cormorants, 
who plead his title defective. 

For years and years the Commissioner of 
Patents has begged and implored Congress 
to give the the vast army of inventors the 
pabulum they need, has shown vast sums of 
money paid into the Treasury by inventors 
and, with a fewslight exceptions, has for his 
pains been laughed at by Congress. He has 
asked for appropriations to place the depart- 
ment of patents on a decent footing, and has 
practically been booted out of the capitol ! 
Shame upon such injustice, such shortsight- 
edness, such ignorance of the real elements 
of welfare of this blessed country. A surplus 
measured by the hundred million of dollars 
annually storing up in our treasury ; 
millions for post-offices every year, millions 
for purely local river and harbor improve- 
ments, millions for pensions, millions for 
subsidies, millions for guarantees, millions 
for the Indians, millions for the army and 
navy ; and yet when the Commissioner of 
Patents modestly asks for a few hundred 
thousand extra to meet the growing needs of 
his department, the mainspring of our pros- 
perity, a few congressional iconoclasts 
utterly ignorant of the true situation leap to 
their feet and harangue against patentees and 
patents until the very air of the legislative 
halls quivers with their anathemas, because, 
forsooth, they have been sent from farming 
districts where a few farmers have not had 
wit enough to tell a deed from a promissory 
note, and the iconoclasts’ eyes start out of 
their sockets at the prospect of a political 
lashing if the bill pass. No wonder the 
question is referred to committee and buried 
out of sight in depths dug by its sagacity. 
But it is none the less a shame, ashame upon 
the grandest government on the earth, and a 
shame which reflects sadly upon the intelli- 
gence and business sagacity of our national 
legislators. Our inventors are an army 
They do not ask favors, they do not knock 
for alms at the doors of the national treasury ; 
but they demand justice, and year after year 
they are driven out to care for themselves. 

There is now before Congress a bill for the 
establishment of a Patent Court, which is 
one of the most meritorious measures pre- 
sented in years, and has the endorsement of 
the members of the United States Supreme 
Court, and we ask all members of both 
houses of Congress to make themselves ac- 
quainted with the spirit and intent of the 
bill, and doing so, their conclusion can but 
be in favor of the bill. 

Another matter for Congress to act upon 
is ably set forth in the communication on the 
‘* International Union for the Protection of 
Industrial Property” in this issue from 
‘* American Inventor,” which we most heart- 
ily commend to our readers and our law 
makers. 

What a glorious opportunity exists to-day 
for some one of our national legislators to 
render himself famous and halo his name 
with the gratitude of the long-suffering, pa- 
tient legion of inventors! Is there one in 
the halls of Congress who has come up from 
the ranks ; one who has been an inventor 
and tasted the gall and wormwood of wear- 
iness which is to-day the average inventor’s 
lot ? If there is, and there must be, then let 
him raise his voice. Let him study the sub- 
ject thoroughly, let him be the first to really 
make the question intelligible to his col- 
leagues, let him show them that here is a 
damnable blot upon our fair fame, an incu- 
bus on our manufacturers and industrial 
artizans, and a crying injustice to our army 
of inventors. Let him pass a bill which 
shall place our Patent Office once for all on 
the footing it merits. Give it the funds it 


earns, and more if necessary ; establish the 
Patent Court, and effectuate the real pur- 
poses of the International Union ; and such 
member will have earned more glory than 
has fallen to the lot of a member of Congress 
for a quarter of a century, 





THE BELL COMPANY’S TREATMENT 
OF INFRINGERS. 

Every now and again we hear of a cage 
where the Bell Telephone Company pays to 
some corporation, which has been doing a 
telephone business in some city or other, g 
sum of money when taking possession of the 
property which the courts have turned over 
to the aggrieved party on account of invaded 
rights ; and somebody says: ‘‘ Now, if the 
Bell Company has such a perfect monopoly 
of this telephone business, what in the nation 
is the reason it should give these fellows any- 
thing? I tell you the Bell Company don’t 
feel so strong after all.” ‘ 

Did any one ever hear of the Bell Company 
paying for the telephones that Incendiary 
Frank Knight burns? No. The company 
has no patent on either franchise, poles, 
wires, or fhsulators. It has no patent right 
to the good will of the citizens who have 
been innocently drawn into the meshes of law 
which have entangled them. It says to the 
good people of the city of Tookemin, we have 
come to stay with you, and we only ask a 
fair showing. As an opposition you fought 
us and were whipped, but that only means 
the instruments. We will buy your property 
so far as it is available, and re-stock the 
exchange so that we can go on with the busi- 
ness. 

The real truth is that this great, grasping 
monopoly, as it has been termed, has really 
been far more lenient and generous than just 
with many of its enemies, and by a very long 
chalk much, much more kindly in its treat- 
ment of those who have kept it in litigation 
from the commencement than would have 
been accorded to it had the various suits 
gone the other way. 





OUR BOSTON LETTER. 
(Special Correspondence.) 

The Allston power station of the West End 
Street Railway deserves more than the pass- 
ing mention accorded it last week. The 
building, which was constructed entire by 
the Jarvis Engineering Company of this 
city, is 92 feet long by 86 feet wide, and 
built in the most substantial manner of brick 
with hard pine timbers. The western ex- 
tremity is the boiler room, whose height is 
20 feet, with the cupola extending still 
higher, and affording excellent light and 
ventilation. In this room are placed three 
large tubular boilers made by Messrs. Hodge 
& Company, of East Boston, and each of 150 
horse-power capacity. They are set in the 
Jarvis furnaces with Sheffield grate bars, and 
a special feature is the substitution of fire 
brick mouth pieces in place of those of iron 
formerly employed. This is an important 
advantage and one in which the Jarvis Com- 
pany, being its originators, naturally take 
great pride. A National feed water heater 
of 500 horse. power capacity is employed, and 
a Davidson pump supplies the _ boilers. 
Damper regulation is effected by the Spencer 
automatic regulator, and a Hancock inspira- 
tor has been installed. The furnaces and 
boilers are very tastefully set, and, with the 
neat lettering put on by the Jarvis Company, 
form an ornamental feature of the whole 
station. 

A large flue leads from over the boilers to 
the brick circular chimney, which is 100 feet 
high. Its core enlarges toward the top, be- 
ing six feet two inches in diameter at the 
bottom and six feet eight inches in diameter 
at the top. Its outside dimensions are thirteen 
feet four inches at the bottom and seven feet 
nine inches at the top. In the rear of the 
boilers are conveniently placed doors in the 
brick work, allowing easy access to the 
flame bed and to the tubes. At the time of 
my visit the boilers had been run about four 
weeks without any signs of cracks in the 
masonry, a good test of the construction 
work put in. 

The engine room is 50 feet long, and in it 
are placed the two 200 horse-power Arming- 
ton & Sims engines, which are the largest 
made. They run at 200 revolutions per 
minute, and are connécted with the dyna- 
mos by long lengths of belting 151g inches 
wide. The favorite electric belting made by 
Schieren & Co., is used. The engine fly- 
wheels are 86 inches, and the dynamo pul- 
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ley 26 inches, in diameter. The fiy-wheels 
weigh somewhere about 4,500 pounds each. 
The exhaust steam heats the car house ad- 
joining. The plant was started the Ist of 
September, and considering the unusually 
pad weather, has been completed in remark- 
ably short time. The entire building was 
built, and the steam plant complete fur- 
nished by the Jarvis Engineering Company, 
under the immediate supervision of Mr. K. 
M. Jarvis, assisted by Mr. E. 8. Cobb, a 
mosteflicient foreman, and the whole work 
deserves the praise which has been so freely 
given it. 

Through the kindness of Messrs. Sawyer 
and Blake, the New England managers of 
the Sprague Company, and Mr. William D. 
McQuesten, the contractor for the electrical 
plant construction, your representative was 
lately given an opportunity for a most care- 
ful examination of the details of both the 
station and outside work. The arrange- 
ment of switches in the station is such that 
any one or more of the four dynamos can 
be connected with cither the underground or 
overhead portion of the line, thus making 
each entirely independent of the operation of 
the cther. Many problems arose in dealing 
with the current there employed of high 
voltage combined with large quantity, but 
they have been met and worked out with 
signal success. Special precautions have 
been taken to protect the instruments and 
apparatus from lightning, and lightning ar- 
resters have been so placed as to ground any 
atmospheric discharges. The large switch- 
board on which are placed instruments fer 
a complete control of the entire conduit and 
overhead systems, is a very ornamental, as 
well as distinctly useful feature, and will 
well repay a visit tc the station for an exam- 
ination of it. 

Mr. Louis J. Magee, lately with the Thom- 
son-Houston International Company, leaves 
on Sunday for Europe, where he will as- 
sume temporary charge of the European 
office of the Thomson-Houston Company at 
Hamburg. T. W. 8, 

Boston, Dec. 29, 1888. 





OUR CHICAGO LETTER. 
(Special Correspondence.) 

Friday morning came the decision of the 
Supreme Court of Missouri, that the ordi- 
nance passed by the St. Louis Council was 
illegal, the city having no authority to regu- 
late rates. The decision is in conflict with 
that in the Indiana cases where $36 was fixed 
us the maximum rate. Attorney F. 8. 
Winston, who has been conducting negotia- 
tions between the contending parties thinks, 
the decision will have the effect of placing 
the ordinance for which he has been all along 
striving, in a clear light before the aldermen. 
He thinks the decision will simplify matters. 
‘It is strictly in accordance with Judge 
Green’s opinions,” he says, ‘‘ and substant- 
iates our claims, that the city cannot regulate 
telephone rates.” 

December 4th, agreeable to notices issued 
by the City Inspector, a conference on the 
subject of insulation was held at the Electric 
Club’s rooms, at which there were present 
C. C. Haskins; F. B. Badt, of the Western 
Electric Co.; E. 8. Hewson of the U. 8. Co.; 
C. H. Wilmerding, A. Lt. and Power ; H. 
Ward Leonard, of Leonard & Izard; F. 
Sargent, Edison Co.; Geo. Cutter, Thomson- 
Houston ; B. E. Sunny, of the same company, 
and of the A. L. & P. Co., as well, D. P 
Perry, E. A. Sperry, of the Sperry Co.; G. A. 
Mayo, of the Van der Poele, and W. L. Ab- 
bott, of the National Construction Company. 

Mr. Haskins was made chairman, and 
Mr. Sperry appointed secretary. The cbair- 
man stated the object of the meeting, when 
Mr. Leonard made a few remarks introduc- 
Ing a formula for determining the insulation 
required for a given plant. The following 
is the formula, in which insulation from 
ground in ohms equals the e.m.f. multiplied 
by a constant—in this case 10,000—and 
divided by the current in amperes : 

E + 10,000 

C. 

Much discussion ensued, in the course of 
which it was shown that a very steep insula- 
tion up-grade was prepared for the arc light 
fellows, while a corresponding decrease of 
Msulation would be the result of additions 
to a constant potential circuit. Unit length 
of conductor for arc lights was considered. 

r. Haskins stated that the inspector was 


Ins. 





compelled to look after two elements in the 
case. In are circuits he was afraid of the 
‘*V,” while in the incandescent forms he 
was obliged to look closely after the ‘‘ C.” 

The chairman asked an expression of opin- 
ion from the gentlemen present on the forms 
of line insulation in common use, condemning 
in strong terms the use of the underwriters’ 
wire. 

A general discussion followed, in which 
Messrs. Badt, Sunny, Cutter, Leonard, 
Sperry, and Haskins took part. Several 
substitute wires were endorsed by the gen- 
tlemen present, and on motion of Sargent, 
seconded by Badt, the following was unani- 
mously adopted, as the sense of the meeting : 

‘«That the underwriters’ insulation should 
be entirely discontinued in the city of Chi- 
cago for use in the distribution of electric 
currents for arc and incandescent lighting, 
and electric motors.” 

The meeting adjourned, and at the ad- 
journed meeting on Monday evening, a mo- 
tion by Cutter, seconded by Sunny, was 
adopted, and the whole matter was referred 
to the Club for discussion, except so far as 
the underwriter wire is concerned. 

The meeting of the Club was called. to 
order immediately on adjournment by vice- 
president Sunny, and the previous proceed- 
ings briefly outlined by Mr. Sunny were fol- 
lowed by the reading of the minutes of the 
conference by secretary Sperry. 

After a very interesting paper by Dr. 
G. W. Whitefield, the question of insula- 
tion requirements for electric wires was 
made the subject of discussion at the next 
meeting, January 7th, and the Club ad- 
journed to that date. C. C. H. 


Chicago, December 28, 1888. 





OUR PHILADELPHIA LETTER. 
(Special Correspondence.) 

Considerable interest has been evinced in 
this State recently, over a discussion as to the 
legality of the charters of all electric light 
companies incorporated under the laws of 
Pennsylvania. The General Corporation Act 
of 1874 states the objects for which bodies 
may be incorporated, and summarizes them 
under various heads such as insurance, gas, 
water, iron, telegraph and railroad com- 
panies, but inasmuch as at the date of the 
Act, telephone, electric light and natural gas 
companies were not thought of, the question 
has arisen whether such corporations can be 
legally chartered under the laws of the Com- 
monwealth. The natural gas interests recog- 
nized the difficulty under which they labored, 
and in 1885, secured the passage of an act to 
provide for their incorporation and regula- 
tion, and it will be to the advantage of elec- 
tric light and telephone companies to provide 
for a similar outcome of their difficulties 
upon the assembling of the legislature next 
month. Touching upon this question, 
Samuel B. Huey, counsel for the Edison 
Electric Light Company of this city, and one 
of the celebrated corporation lawyers of 
Philadelphia, said last week : ‘‘ This is the 
first intimation I have had that the charters 
of the several electric light companies are 
not regular and warranted by the general 
law of 1874, nor have I ever entertained the 
idea that they were not. I shall certainly 
look into the matter at once. The attorney 
general and secretary of ;state have surely 
always entertained the opinion that they 
were, or the charters would not have been 
granted. In case it should turn out to be the 
fact however, the legislature would not 
hesitate to act fairly inthe matter and pass 
such retroactive legislation as would contirm 
the several companies in their rights, as they 
have been acting in perfect good faith under 
charters bearing the seal of the Common- 
wealth.” 

The government’s new gunboat, the York- 
town, built in this city, has just been sub- 
jected to her trial trip on the Delaware, and 
1s practically complete so far as her builders 
are concerned, and there remains but to put 
in her electric light engines and dynamos. 
Of these there will be two engines and four 
dynamos of the Edison type, for the general 
illumination of the vessel, but the govern- 
ment will subsequently install another plant 
to supply the search light equipment. 

Cc. A. Bragg, of the United States system, 
has completed a contract with the Manufac- 
turers Club of this city for a complete install- 
ation of an electric lighting plant for its new 
and beautiful house on Walnut street, above 
Broad. 

M. R. Muckle, Jr., & Co., report the sale 
of the following Westinghouse compound en- 
gines in this vicinity lately : to the Pencoyd 
Iron Works, one 65 horse power and one 100 
horse power; to the Baldwin Locomotive 
Works, one 100 horse power ; to the Edge- 
moor Iron Works, one 200 horse power, and 
to William Sellers & Co., one 100 horse 

power. S. 
Philadelphia, December 29th 1888. 


A Hint to Congress. 
To THE EpiTor oF ELECTRICAL REVIEW: 


I wish to call theattention of your readers 
to a very important matter that affects every 
inventor of this country, and that is, imme- 
diate necessity of Congress to provide able 
and ample representation of the American 
Inventors interests at the coming conven- 
tion of the ‘‘ International Union for the 
Protection of Industrial Property,” to be 
held at Madrid in 1889. The importance of 
this Union to the interests of the United 
States inventors cannot be overestimated. 
So far, the aims and possible good have not 
been understood in this country. 

This Union is destined to have a great in- 
fluence in shaping the different and some- 
what obnoxious patent systems of members of 
this Union into one uniform system, so that 
eventually one uniform term of years, one 
uniform cost, one uniform set of rules will 
govern every member of this Union. 

Right here we come to the vital point of 
this matter, where the United States can ex- 
ert an influence to get the foreign members 
of the Union to fashion adopted systems of 
the Union after the spirit of the United States 
patent law. It is admitted we have the best 
and most liberal patent system in the world, 
and that we would like Europe to pattern 
after us. In no way can we reach the mat- 
ter as well as at this International Union. 
If the Union becomes liberal in spirit and 
adopts American ideas, Europe will become 
as good a field to the American inventor as 
the United States is to-day. 

Then to influence this ‘‘ International 
Union for the Protection of Industrial Prop- 
erty,” itis necessary for the United States in- 
ventors to have skillful, able and learned rep- 
resentatives at all the future conventions of 
the Union. The representation should be espe- 
cially familiar with patent law and skilful in 
diplomacy, so as to be able to cope with any 
member of the Union. England realized 
the importance so much that she sent the 
executive head of her Great Seal Patent 
Office ana two experts to look after her inter- 
ests at the last conference. 

As examiner F. A. Seeley’s report pub- 
lished under the direction of the patent 
office in 1887 says: Congress must provide 
for defraying the share of the United States 
in maintaining the International Union. * * 
Heretofore our ministers at Paris, Brussels 
and Rome have been delegated to represent 
this government. In future, if we are to 
remain in the Union, it is of the first import- 
ance that delegates familiar with our patent 
system, and capable of representing both the 
patent office and interests of American in- 
ventors and manufacturers, should be selected 
for that duty, and adequate means provided 
for their compensation and expenses. I 
would recommend every reader to inform 
himself by asking the patent office for a copy 
of F. A. Seeley’s report on this subject. 

At the last conference a discussion arose 
that was vital to the interests of the inventors 
and manufacturers of the United States, and 
our needs and interests suffered because of 
incompetent representation at the conference. 
Before Article 4 of the Union was adopted, 
the absence of the right kind of American 
representation was sadly evident. The whole 
importance of the Union lay én this Article 4, 
yet American interests were ignored, and 
ignorance was shown of the patent system of 
the United States and necessities of United 
States inventors that was not creditable to 
the intelligence of the conference. Article 4 
allows any inventor of the country that is a 
member of the Union six months perfect 
control in which to apply for his patent in 

ALL THE OTHER COUNTRIES OF THE UNION, 
not six months from date of the day the in- 
ventor receives the patent or is granted the 
patent, but six months FROM THE DAY OF 
APPLICATION. Now, most American patents 
are not allowed in six months, most of them 
take a year’s time, and some are not allowed 
before the end of two years. The European 
countries do not go through rigid examina- 
tions, therefore three mo- ths is their average 
in granting patents. No one can fail to sce 
that this Article 4 fits the case of the foreign 
member but not the United States. It gives 


time but does the United States no good 
whatever. What the United States inventor 
needs is to ask the Union at the coming con- 
ference that Article 4 be amended, so as to 
allow any member of the Union TWO YEARS 
ABSOLUTE protection Jrom DATE OF THE DAY 
OF grant OF THE PATENT, not day of applica- 
tion. 
To get this concession at the hands of the 
coming convention it is essential that Con- 
gress provide the desirable representation, 
and, as the Union is a permanent institution, 
ample means should be provided ; by this is 
meant ample appropriations and capable 
men. 
As the coming conference will be an im- 
portant one, and a splendid chance is offered 
to enlighten the foreign members of the 
Union in regard to the American inventors 
needs, it behooves every inventor and manu- 
facturer to exert by every means in his power 
the influence of his representative and sena- 
tors in Congress ix behalf of legislation 
necessary to get proper representation at the 
arriving conference of the ‘‘ International 
Union for the Frotection of Industrial 
Property.” 
Every inventor and manufacturer should 
exert his influence, so that proper measures 
are taken at this session of Congress, for it 
will be too late to wait until the new Con- 
gress assembles. 
There is no question that the European 
countries are gradually getting more liberal 
in their patent systems. I believe America 
can do much to advance her liberal ideas 
with powerful representatives at conferences 
of this Union. The more liberal European 
patent system, the better field for the United 
States inventor and manufacturer. 

Yours truly, 


AMERICAN INVENTOR. 
Boston, Mass., Dec. 22, 1888. 








Personal. 

Mr. A. Carmichael, of Westerly, R. I., 
has been a New York visitor the past few 
Gays and was a guest of Mr. Jarvis B. Edison 
at the Electric Club, the evening of Prof. 
Brackett’s entertaining lecture. 

Mr. Chas. Dutton is one of those genial 
and generous gentlemen who forgets not 
the hard-working editor at Christmas time, 
and this fact may be taken as an explanation 
of why the editors of this journal are smok- 
ing unusually fine cigars these days. 

Major E. M. Hamilton. of the Electric 
Club, is receiving many compliments over 
the fine painting exhibition he has secured 
for the Club. Members avcompanied by 
ladies have been constant visitors at the Club 
of late enjoying the interesting collection. 

Mr. Samuel F. Adams, M. E., C. E., 
supervising architect of the magnificent new 
building of the Pioneer Press, St. Paul, Minn., 
is visiting in New York. This building, 
which is thirteen stories high, is lighted 
throughout with the Mather incandescent 
system, contracted for by Mr. J. H. Reed, 
Chicago, some 2400 lamps being used. Mr. 
Adams will probably make his home in New 
York in about four months, having accep- 
ted the general management of the Crane 
Elevator Company, of 40 Wall street. 








Manufacturing Notes. 

The Allegheny County Light Com- 
pany and the East End Light Company have 
been consolidated, and hereafter will be op- 
erated under one management and use the 
Waterhouse arc light and the Westinghouse 
incandescent lamp. 

The Edison Machine Works, of Schen- 
ectady, N. Y., have just issued a strikingly 
bound and finely illustrated description of 
the works, entitled ‘‘ A day with Edison at 
Schnenectady.” The presswork and paper 
are both of the best quality and the descrip- 
tion is an exhaustive and interesting one, 
from the pen of Mr. T. C. Martin. 

The following circular announcement has 
been sent out : 


The ‘‘C & C.” Electric Motor Co. 
402 & 404 Greenwich street. 
New York, Dec. 15th, 1888. 


We beg to inform you that we have this 
day removed our factory and offices to the 
above address, where business will in future 
be transacted. 

Respectfully yours, 





the foreign members of the Union plenty of 





The “CC, & C.” Electric Motor Co. 
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»*, The Postal Telegraph Company, will 
build a line from Washington to New 
Orleans, La., and establish offices at principal 
cities. Joseph W. Kates will be general 
manager of Southern lines, 




















































































































































x*, During the trial of a trademark suit in 
the Jaw courts in London, a phonograph was 
introduced to reproduce a letter and other 
papers. The instrument worked success- 
fully, and Judge Kay, who presided at the 
trial, was surprised and pleased. 


y*, Jackson Steam Fire Company, No. 
18, has entered suit against the Great South- 
ern Telephone Company and the Louisiana 
Electric Light Company for $125 damages. 
ciused to the engine of the company coming 
in contact with a guy wire of the defendants, 
corner of Seventh street and St. Charles 
avenue, on July 7, 1888. George Wilson, 
driver of Jackson Fire Company, No. 18, 
has entered suit against the Great Southern 
Telephone Company and the Louisiana Elec- 
tric Light Company for $10,000 damages, 
claimed for injuries received by coming in 
contact with a guy wire supporting defend- 
ants’ poles, while he was driving the said en- 
gine in response to an alarm of fire near the 
corner of St. Charles and Seventh streets, on 
July 7, 1888. 


»*, James A. Derrom, general agent in 
Venezuela, is home to spend Christmas, but 
returns on the steamer ‘‘ Philadelphia” on 
the 27th inst., taking with him a large ship- 
ment of instruments and supplies. He re- 
ports that since July 1st, 1888, he has gained 
152 paying subscribers to his system in Car- 
acas, La Guayra, Valencia and Porto Ca- 
bello, in which cities this company controls 
the telephone business under a concession 
granted June 11th, 1888, and still in full 
force. The central office in Caracas is being 
enlarged by the addition of a second story, to 
accommodate the new multiple switchboard 
being constructed by the Western Electric 
Company, to accommodate the increased 
business. The system now embraces the 
four chief cities, with a total of over 825 
paying subscribers, and with trunk lines 
connecting Caracos with La Guayra, and 
Valeucia with Porto Cabello. 


x", Supt. W. W. Smith, of the Missouri & 
Kansas Telephone Company, has just re- 
turned from a trip to Topeka, Kas., to see 
how the boys were getting in the new mul- 
tiple board in the exchange there. It will 
have a capacity for 600 telephones. Mr. 
Smith reports Topeka as deeply interested 
in electrical enterprises. He says the electric 
road being put in by the Radid Transit Com- 
pany will, when completed, be the longest 
electric railway in the United States. The 
steam dummy line of the company was 
about 14 miles long, and the route of the 
electric road has been extended until it will 
exceed 15 miles. The Topeka Street Rail- 
yay Company is now following suit, and 
has appealed to the council for the privilege 
of converting its line into an electric road. 
Electric light matters are also booming 
there. The North Topeka Electric Light 
Company, recently organized, whose plant 
is not near completion yet, has assurances 
already of a patronage at the very first turn 
of a wheel, that will exhaust its total capa- 
city. The city’s own electric light plant is 
in need of an increased capacity. It is now 
proposed that the State House and grounds 
be lighted by electricity. 

The Company, Mr. Smith informs our 
correspondent, will have torn down dur- 
ing the year ending December 31, 75 miles 
of wire, which has been more than replaced 
by cables. The wire torn down had been in 
use for from five to six years, and had be- 
come so fragile that one break in it could not 
be repaired without causing a number. 





The St. Louis Telephone Opinion. 
Below will be found the full text of the 

opinion referred to in the REvIEw last week : 
This was a prosecution against the Bell 


Telephone Company, of Missouri, for the | 


violation of an ordinance which provides 
that ‘‘ the annual charge for the use of the 
telephone in the city of St. Louis shall not 
exceed $50.” 

A violation of the ordinance is made a 
misdemeanor, and subjects the offender to a 
fine of not less than $5U nor more than $500. 
The defendant appealed from a judgment 
assessing a fine of $300 against it. The 
defendant is a corporation organized under 
article 5 of chapter 21 of the Revised Statutes 
of this State, and hence has all the powers 
therein conferred upon such corporations. 
Among others, they have the power to own 
and operate lines of telephone, to make such 
reasonable charges for the use of the same 
as they may establish, to erect their poles 
along and across public roads and streets, to 
condemn private property for a right of way, 
and they are charged with the duty of re- 
ceiving and transmitting messages with im- 
partiality and good faith. The defendant 
neither affirms nor denies the power of the 
State itself to fix a maximuni rate of charges, 
but does contend that no such power has 
been delegated to the city of St. Louis. The 
defendant’s property, consisting of poles, 
wires, fixtures and the like, is, of course. 
private property; but the property is devoted 
to public use, and since the defendant has 
conferred upon it special franchises and 
privileges, including the right of eminent 
domain, the corporation is subject to public 
regulations ; and we shall take it for granted 
that the State has the power to fix and pre- 
scribe a maximum rate for telephone service. 
That this power could be delegated to muni- 
cipal corporations, is equally clear. The 
ordinances of the city of St. Louis must not 
be in conflict with the general laws of the 
State. If the city has had this power to fix 
rates conferred upon it, then an ordinance 
which fixes reasonable maximum rates would 
not be in conflict with the law under and by 
virtue of which the defendant is organized, 
and which law constitutes its charter. 

A telephone company, when once its poles 
are planted and wires stretched on or over 
the streets of a city, becomes in effect a 
monopoly, and the company must submit to 
such reasonable regulations as the municipal 
corporation has power to prescribe. The 
important question, then, is whether the 
city of St. Louis has the power to enact the 
ordinance in question, the power to fix 
reasonable maximum charges for telephone 
service, and nothing to the contrary being 
shown in this case, it is assumed that 
the rate fixed is reasonable, so that the ques- 
tion is narrowed down to one of power on 
the part of the city to fix telephone rates at 
all. If the city has such power it must be 
found in a reasonable and fair construction 
of its charter. Judge Dillon makes the full 
and comprehensive statement of the rule as 
to municipal powers: ‘It is a general and 
undisputed proposition of law that a munici- 
pal corporation possesses and can exercise 
the following powers and no others: (1) 
Those granted in express words. (2) Those 
necessarily or fairly implied in or incident to 
the powers expressly granted. (8) Those 
essential to the declared objects and purposes 
of the corporation—not simply convenient 
but indispensable. Any fair, reasonable 
doubt concerning the existence of power is 
resolved by the courts against the corpora- 
tion, and the power is denied.” [1 Dillon 
Municipal Corporations, 3d ed., sec. 89 ; see 
also St. Louis vs. McLaughlin, 49 Mo., 562.] 
The rule, as before stated, is in accord with 
what we said in the City of St. Louis vs. Her- 
thel, 88 Mo., 128. The city places some re- 
liance on its general power to regulate the 
use of streets. This power extends to new 
uses as they spring into existence from time 
to time, as well as to uses common and 
known at the time of the dedication or grant 
of the power to the municipal corporation. 
[Ferrenbach vs. Turner, 86 Mo., 416.] The 
erection and maintenance of telephone poles 
is one of new uses ; such use is a proper use 
of the streets. Julia Building Association 
vs. Bell Telephone Company, 88 Mo. 258. 
That the company is subject to reasonable 
regulations prescribed by the city, as to 
planting its poles and stringing its wires and 
the like is obvious. Such regulations have 
been obeyed by this defendant. Conceding 
all this we are at a loss to see what this power 
to regulate the use of the streets has to do 
with the power to fix telephone charges. 
The power to regulate the charges for tele- 
phone service is neither included in nor inci- 
dental to the power to regulate the use of 
streets, and the ordinance can not be upheld 
on any such ground. By the fifth sub- 
division of section 26, article 3 of the Char- 
ter of St. Louis, the mayor and assembly 
have power ‘‘to license, tax and regulate 
lawyers, doctors, etc., etc., telegraph com- 
panies as corporations, etc., etc., and all 
other business, trades, avocations or profes- 
sions whatever.” Telephone companies are 
not mentioned, though a vast number of 
trades, professions and avocations are speci- 
fied. They are not mentioned in all proba- 
bility because not existing at the date of the 





charter. In construing this paragraph of 
the charter we held in the case of City of St. 
Louis vs. Herthel, supra, that architects 
were, for purposes of construction, ejusdem 
generis with lawyers, doctors, dentists and 
artists, and therefore included by the general 
concluding words. So in this case it may 
with equal propriety be said that telephone 
companies are ejusdem generis with telegraph 
companies, and therefore included in the 
words of the general concluding clause. 

It can make no sort of difference that these 
telephone companies were notin existence at 
the date cf the charter. One of the objects 
had in view by the use of the general clause 
was to provide for just such cases. As aptly 
observed in that case, ‘‘ we are to construe it 
(the charter) according to the intent of the 
framers, and that intent must be gathered 
from the language and object of the chartered 
provisions, and giving that language and in- 
terpretation neither strict nor strained.” Does 
then the power to regulate telephone com- 
panies, when that term is coupled with the 
powers to license and tax, give the city the 
power to regulate the charges for telephone 
service ? By the general statutes of Massa- 
chusetts of 1860, page 167, it is provided that 
the mayor and aldermen of any city may 
make rules and orders for the regulation of 
carriages, and may receive $1 annually for 
each license granted to a person to use a Car- 
riage in the city. Under this power it was 
held, in Commonwealth vs. Gage, 114 Mass., 
328, that a city might fix the compensation 
to be charged by hackney coachman. This 
case would at first seem to furnish some au- 
thority for the claim made by the city in this 
case. Turning to other provisions of the 
charter, we find that express power is given 
to establish ferry rates ; to fix the rates for 
the carriage of persons, and of wagonage, 
drayage, and cartage of property ; to regu- 
late the price of gas; and to regulate and 
control railways within the city as to their 
fares, hours and frequency of trips. These 
express powers to fix prices, fares and 
charges, in these specified cases, are followed 
by no general words. With this specific 
enumeration of cases where the city may 
regulate the compensation to be charged, 
it impliedly appears that such a power was 
not intended to be given in other cases. This 
conclusion presents itself with more force 
when we see that by the clause before quoted 
the city has power to license, tax and regu- 
late private carriages, omnibuses, carts, 
drays and other vehicles ; so that the framers 
of the charter did not regard the power to 
license, tax and regulate suflicient to give the 
power to fix rates and charges. The power 
to regulate, it may be conceded, gives the 
city the right to make police regulations as 
to the mode in which the designated employ- 
ment shall be exercised. [1 Dillon on Muni- 
cipal Corporations, sec. 858.] But taking 
these charter provisions together we think it 
would be going to an extreme length to say 
they confer upon the city the power to fix 
telephone rates. If it has power to do this, 
it may also fix the charges for telephone ser- 
vices, and also for the other designated ser- 
vices which are of a public character. We 
conclude that the city has no power to pass 
the ordinances in question by reason of any 
of the charter powers before considered. 
This brings in the gencral welfare clause, 
which is in these words: ‘‘ Finally, to pass 
all such ordinances, not inconsistent with the 
provisions of this charter or the laws of the 
State, as may be expedient, in maintaining 
the peace, good government, health and wel- 
fare of the city, its trade, commerce and 
manufactures, and to enforce the same by 
fines,” etc. Sometimes the power to enact 
ordinances is given in general terms, and in 
other cases there is a specific enumeration of 
the powers. This difference, says Dillon, 
‘*is essential to be observed, for the power 
which the corporation would possess under 
what may be termed the welfare clause, if it 
stood alone, may be qualified, or where such 
intent is manifest, impliedly take away by 
provisions specifying the particular purposes 
for which by-laws may be made.” [1 Dillon, 
Municipal Corporations, 3d ed., sec. 315.] 
Under a general power like the one now in 
question this court has held that the city may 
pass ordinances concerning vagrants, prohib- 
iting persons from keeping open their places 
of business on Sunday, and _ prohibiting 
cruelty to dumb animals. ([St. Louis os. 
Schoenbush, 95 Mo., 618, and cases cited. ] 
These matters are all within police regula- 
tions, strictly speaking, and naturally fall 
within the domain of municipal legislation 
and regulation. To say that under this gen- 
eral power the city may fix rates for tele- 
phone services would be going entirely too 
far. This conclusion is manifest when we 
consider that the charter points out with par- 
ticularity those cases in which the city may 
fix rates and charges. What has been said 
in respect of the power to license, tax and 
regulate, applies with equal force here. We 
are not cited to, nor have we found, any ad- 
judicated case which will support the ordi- 
nance now under consideration under the 
present charter powers of the City of St. 
Louis. The judgmentin this case is there- 
fore reversed. Ray, Judge, absent. The 
other Judges concur. 

F. M. Buack, Judge. 
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THE BURIED WIRES OF BROOKLYN, 


Annual Report of the Subway 
Commissioners. 


Professor George W. Plympton, president 
of the Electrical Subway Commission, of 
Brooklyn, gave out for publication the report 
of that board for 1858, on Monday of last 
week. It is addressed to the Mayor, and is 
mainly as follows : 

The aggregate length of conductors under. 
ground has been increased from 1,438 to 
2,928 miles, that is to say, more than doubled, 
This figure includes a little over seven miles 
of cables, attached under temporary permits 
to the elevated railway structures. The 
total mileage of aerial conductors in Brook- 
lyn, apart from the wires of the city depart- 
ments, as reported in June, 1886, when the 
work of putting conductors underground 
inay be said to have begun, is shown in the 
following table, which exhibits also the pres- 
ent state of affairs, according to the latest 
reports from the different companies : 


MILES OF CONDUCTORS IN BROOKLYN. 








1886. 1888. 
All Under- 
Aerial. Aerial. ground, 
American District Tel. Co.... 168.0 168 
American Rapid Tel. Co...... 8.7 a 
Baltimore and Ohio Tel. Co. 187.7 b 
Brooklyn District Tel. Co..... 37.0 46 
Brooklyn Electric Time Co... 4.0 a 
Citizens’ Electric Ill. Co. | 58.5 80 50 
Municipal Elec. Light Co. { °° = ¢ 
Eastern Dist. Messenger Co.. 6.0 6 
Gold and Stock Tel. Co....... 5.0 29 
Greenpoint District Tel. Co.. 8.0 8 
Metropolitan Tel. & Tel. Co.. 353.0 353 
N.Y. and N. J. Telephone Co. 3,557.0 4,166 2,871d 
People’s District Tel. Co..... 9.0 9 
Western Union Tel. Co. .... 277.3 286 ve 
Williamsburgh Dist. Tel. Co. 30.0 a 
Postal Telegraph Co. ........ 25 
Nn ee 4,659.2 5,117 2,978 


a Reported as having discontinued busi- 
ness. 

6 Absorbed by the Western Union Tele- 
graph Company. 

¢ Attached to elevated railway structures, 
as explained elsewhere in this report. 

d Including about seven and one-half miles 
of cable, temporarily attached to elevated 
railway structures, as explained elsewhere in 
this report. 

é Including a short cable, under the same 
conditions as d. 

Of the aggregate of 5,117 miles of aerial 
conductors now reported, those of the vari- 
ous district telegraph companies and of the 
Gold and Stock Telegraph Company occupy 
housetops and not poles; and since there 
has appeared no method of concentrating 
their small but scattered mileage in conduits 
which would not be at once destructive to 
their business, the board has continued to 
permit their operation above ground. The 
wires of the Metropolitan Telegraph and 
Telephone Company occupy a limited terri- 
tory, mostly along the water front, reserved 
by that company when its rights in Brook- 
lyn were transferred to the New York and 
New Jersey Telephone Company. No ex- 
tensions have been made since 1886, and it 
has not been deemed practicable to require 
the construction of conduits for the small 
mileage reported above. These conductors 
aggregate 715 miles, which being subtracted 
from the total of aerial wires, leaves 4,402 
miles of telegraph and telephone wires more 
immediately the subject of the operations of 
this board. Of this amount it is reasonable 
to expect that nearly all of the 236 miles of 
telegraph wires now carried on poles will be 
removed. Of the remaining 4,176 miles of 
telephone wires, a considerable proportion is 
required for terminal distribution in connec- 
tion with the subway system ; another large 
part will be removed from poles within the 
next few months, and much, if not most, of 
the remainder is so distributed that it is not 
practicable at present to combine the separ- 
ate wires in cables. 

The last class is, however, constantly 
changing, by reason of the rapid extension 
of the telephone business. As will be seen 
from the above table, the mileage of the New 
York and New Jersey Telephone Company 
has increased from 3,557 miles in 1886 to 
7,037 miles at this time. This increase has 


already augmented the number of wires in 
certain localities to such an extent as to per- 
mit the introduction of cables; and many 
miles of wire are now, in consequence, un- 
derground, which were too scattered in 1886 
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to be practically so disposed of. The con- 
tinuance of the same process will permit the 
removal of many of the present poles and 
wires, but it is to be expected that the 
growth of the business will still keep in ad- 
vance until it shall have reached a certain 
normal relation to population and business, 
after which its further increase should be 
merely in proportion to these. What that 
point is, or when it will be reached, it is im- 
possible at this time to predict, because the 
applications of electricity, already numer- 
ous, are daily multiplying, and the possible 
field for this form of energy in the trans- 
mission of power, the generation of heat, 
and the performance of chemical work, as 
well as in lighting and communication, is as 
yet unmeasured. Confining the question to 
the telephone business (which now repre- 
sents everywhere the largest mileage in 
cities), it is clear that in all our large cities 
the number of telephone subscribers has 
grown, and will for some time continue to 
grow much faster. than population. More- 
over, a very large proportion of this growth 
is represented by subscribers residing at 
considerable distances from the business cen- 
ters of cities—these being the ones to whom 
the benefit of such a means of communica- 
tion is greatest. But such subscribers are 
necessarily reached at first by single scat- 
tered wires, and it is not until they become 
relatively numerous within reach of a given 
distributing point that a cable can be laid to 
that point for supplying them. To the rate, 
extent and nature thus briefly outlined of 
the increase in electrical business is due the 
noteworthy fact stated as follows in the re- 
port of the Engineer Commissioner of the 
District of Columbia, dated December 6th, 
1888 : 

‘**T believe there is no city in the United 
States where efforts have been made to place 
the wires underground where the amount of 
overhead wiring is not to-day much greater 
than at the time when those efforts were 
commenced. No matter how much wire has 
been placed underground, the increase of 
overhead lines has always been greater.” 

The information gathered by this board, 
through correspondence and personal inspec- 
tion, concerning the progress of such work 
in all the principal cities of the country, en- 
tirely confirms the belief stated in the above 
paragraph. In Washington, for instance, 
where the work was begun earliest and un- 
der the most favorable auspices as to the 
simplicity of the problems involved in it and 
the adequate authority of the officials charged 
with its execution, there were in 1883 but 
767 miles, and there are at present 2,688.75 
mniles of aerial wire, although 1,671.86 miles 
of underground wires have been laid in the 
meantime. In Chicago, where the work of 
burying wires commenced in 1884, there are 
now, according to the city electrician, about 
12,000 miles overhead and 5,300 under- 
ground ; and if the mileage of single wires 
in 54 miles of cable, owned by the city itself, 
be deducted, the underground mileage of 
private companies after five years will be 
shown to be less than that of Brooklyn after 
half that time. The elements both of advan- 
tage and of difficulty vary so widely in dif- 
ferent cities that comparisons based on wire 
mileage alone are too superficial to be either 
just or useful. This board does not claim, 
therefore, special credit for the fact that the 
actual increase of underground mileage has 
been considerably greaterin Brooklyn during 
the past year than any other city. A more 
tangible and directly useful result of such 
work as is here considered is measured, not 
by the aggregate length of conductors of 
various classes, but by the actual removal of 
poles and wires from important thorough- 
fares. In this respect the following state- 
ment of what has been accomplished in 
Brooklyn is not discreditable, although, as 
will be explained, it is less than might have 
been realized had the co-operation of the city 
departments been practicable. 

WIRES TAKEN DOWN. 


1, BY THE NEW YORK AND NEW JERSEY TELEPHONE 
COMPANY. 

Street and avenues. 
Smith, from Fulton to Atlantic................. 14 
Smith, from company’s office toRed Hook lane 8 
Atlantic, from Smith to Court. ...... . 20 
Atlantic, from Smith to Boerum place.......... 9 










Fulton, from Nostrand to Bedford.............. 24 
Fulton, from Marcy to Bedford................. 50 
Fulton, from Marcy to Nostrand.... ........... 15 
Fulton, from Hoyt to Red Hook lane........... 45 
Fulton, from Boerum place to Elm place....... 15 
Fulton, from Greene to Raymond.............. 3 
Fulton, from Middagh to Ferry................. 10 
Willoughby, from Jay to Adams................ 8 
Willoughby, from Jay to Raymond .... 115 
Raymond, from Willoughby to Myrtle.. t pial i 
Raymond, from Willoughby to Fulton.. .... .. 3 
Raymond, from DeKalb to Fulton.............. 2 
Marcy, from Madison to Fulton....... ......... 8 
Marcy, from Madison to Gates... .... ... ..... 9 
My CUTE asics eswtcsccedive cusestecs 10 
Navy, from Myrtle to Fulton...... ............. 4 
Court, from Remson to Atlantic... . 15 
Court, from Remson to Montague. . 2 
Myrtle, from Raymond to Grand,. 50 
Myrtle, from Clermont to Hudson. 25 
Myrtle, from Pearl to Clermont. . 20 
Adams, from Myrtle to Johnson. ae 
Johnson, from Adams to Washington.......... 2 
Eight, between Second and Third Avenues.. .. 3 
PRC abhscccnceace cmseusbeaswecéseuendtahles. 60 
EG OLR AE HELE 50 
Fractions omitted above.... .................++ 2 
ME inoipics: chin Dadcmk tawieetat nn eed oaiieata tee 614 
To be removed before December 81, 1868 ....... 100 
PS FE ios 6 se veciscosssoosesepee 714 
2. BY THE WESTERN UNION TELEGRAPH COMPANY. 
Streets and avenues. Miles. 
Myrtle, from Adams to Canton. .._ . .......... 7 


Fulton and Flatbush, from City Hall to Atlantic 13 


WE kvisnss, | obsageusececpun. 9d560sSheuieee 20 
3. BY THE ELECTRIC LIGHT COMPANIES. 

Streets and avenues. Miles. 
Broadway, all wires 
Ae oneness thor ~ bed aco. Gee 50 
Fulton, nearly all wires. 

RECAPITULATION. 
Miles 

Removed by the Telephone Company........ .. 714 
Removed by the Telegraph Company........... 20 
Removed by the Light Companies.............. 50 
Total wires removed in 1888. ....... ...... + ae 


The electric light companies are proceed- 
ing to remove all remaining wires on Myrtle 
and Fulton avenues; and the telegraph com- 
pany has already drawn into the conduit in 
Court street a cable 2,100 feet long, extend- 
ing to Atlantic avenue, and will remove the 
corresponding wires as soon as the cable 
shall have been connected and tested. It is, 
therefore, reasonably certain that by the end 
of the year the above aggregate of wires 
removed will have been increased to, say, 
800 miles. The amount removed previous 
to 1888 wasa little over 600 miles, making a 
grand total of overhead wires removed since 
the organization of this board, of about 1,400 
miles. No account is here taken of a few 
removals of wires by the city departments, 
since these were simply transferred from 
one line of poles to another, in order to per- 
mit the first line to be taken down, and, 
therefore, did not diminish the overhead 
mileage. 

Poles were taken down as follows: Re- 
moved by the telephone company, 72; re- 
moved by other companies, 245 ; total poles 
removed in 1888, 317. 

The number of poles removed previous to 
1888 was 18, making a grand total, since the 
organization of this board, of 335. It should 
be here observed that in addition to the 92 
poles, carrying telegraph and telephone 
wires, which have been removed during the 
present year, 832 were marked for removal, 
and might have been taken down if the city 
authorities had been in a situation to co-ope- 
rate effectively with the board. But as the 
city wires were not removed, the poles 
necessarily remained. The board can only 
regret that the actual result of its labors, in 
poles taken down since its organization, is 
thus reduced to less than one-half of what 
it might have been, and that the removal of 
800 miles of wires has effected the removal 
of only 317 poles. It is to be hoped that the 
repeated declarations of the board on this 
point have placed the responsibility where it 
belongs. In other cities where real progress 
has been made in the removal of pole lines, 
the municipal authorities have taken the 
lead. Brooklyn has been heavily handi- 
capped in this respect, since, notwithstand- 
ing the good will and spirit of co-operation 
exhibited by successive Mayors and heads of 
departments, no effective action has hitherto 
been found practicable. 

The transition from an overhead to an 
underground system is a tedious process, 
particularly with telephone conductors. The 
number of miles in actual use underground 
is at all times much less than the number 
laid and intended to be used. Taking the 
reports of the New York and New Jersey 
Telephone Company as an example, we 
have, in round numbers : 


: 1887. 1888. Increase. 
Miles of wire underground. 1401 2871 1470 
Miles of wire in use ... .... 900 1565 665 


Percentage in use ......... 78.8 54.9 45.2 


The explanation of these figures is found 
partly in the practice of providing, as far as 
possible, in the laying of cables for prospec- 
tive increase of business, partly in time 
required to make and test satisfactorily the 
numerous individual connections. Thus 100 
miles of wire in a mile of cable, laid and 
tested throughout and ready for service, van- 
not be brought into actual use until at least 
200 separate and electrically perfect connec” 
tions have been made at the terminals. 

These facts are universal. Contrary tothe 
apparent popular impression the construction 
of a conduit is that part of the effective in- 
troduction of an underground system which 
requires least time and (a suitable design 


having once been adopted) presents least 
difficulty. 

The actual extension of the system by 
construction of additional conduits has been 
small, amounting to but 1.58 miles, giving a 
present aggregate length of conduit of 15.78 
miles, of which about four miles is Dorset 
concrete, 0.22 miles pipe, and the remainder 
creosoted wood. The aggregate length of 
ducts is now 109.78 miles. As may be in- 
ferred from the foregoing statements, the 
principal work of the year has been done in 
utilizing the conduit already laid and in re- 
removing overhead lines thus replaced. 
Much of this might have been done in 1887 
but for the action of the board of aldermen, 
which, as mentioned in the last report of this 
board, practically paralyzed all operations 
during the greater part of that year. The 
ordinance forbidding all openings of streets 
for subway work occasioned considerable 
embarassment to the telephone company by 
reason of the contracts it had made for the 
materials, etc., to be used in extending sub- 
ways; but a more serious injury to the work 
of this board was the prohibition for many 
months of even the smallest excavations, re- 
quired to utilize the existing conduits by 
connecting them with the terminal points of 
distribution. If the board of aldermen had 
seen fit to except these trivial excavations, 
even though it had attempted to stop the 
construction of main conduits, the season 
could have been profitably occupied in draw- 
ing in, connecting and testing cables, and 
bringing them into such regular use as to 
permit the removal of the corresponding 
aerial wires. This work has necessarily 
been done during the present year, thus 
more than doubling, as has been said, the 
length of underground conductors, although 
the aggregate length of conduits has been 
but slightly increased. 

Almost immediately after its organization 
this board recognized the advisability of 
experimentally attaching e:ectric conductors 
to the elevated railways, and suggested to 
the mayor that the permission to make such 
attachments, if desired, should be made the 
condition of the franchise of certain lines 
then about to be built. It was not deemed 
feasible at that time, however, to insert this 
requirement, at the risk of defeating agree. 
ments already well nigh completed, and 
nothing of this kind was done. [he officers 
of the elevated railroads were somewhat 
afraid of the electrical currents, and in one 
case objection was made on account of the 
weight of the conductors. Neither of these 
grounds was considered valid by this board ; 
but, having no power to do more than make 
the suggestion, it urged the matter upon the 
electrical companies, and these at last suc- 
ceeded in effecting private arrangements with 
the elevated roads by which the desired 
privilege was obtained. At the last session 
of the Legislature the board caused to be in- 
troduced a bill enabling it to authorize or 
require, in proper cases, this method of sus- 
pending conductors, in lieu of placing them 
in the subways. This bill passed one House, 
and failed in the other only through want of 
time. A similar bili will be introduced at 
the next session, and, since there is no objec- 
tion to it in any quarter, its early passage is 
hoped for. In theabsence of such authority 
the board has granted to the telephone com- 
pany the temporary permission in streets 
already provided with subway, to place on 
the elevated railroad structures the cables 
which it had been ordered to place in the 
subways ; and these cables (now aggregating 
between seven and eight miles) are considered 
and reported as part of the subway system. 
The electric light companies, being, as the 
opinion of the corporation counsel, given in 
1886, clearly showed, not amenable to this 
board so long as a subway system has not 
been perfected for their use, have done vol- 
untarily, at the suggestion of the board, what 
it could not now compelthem to do. Toward 
both classes of companies the board should 
be empowered both to require these measures 
and to control the details of their execution ; 
for it is entirely convinced that, if properly 
arranged, this disposition is, for electric con- 
ductors of all classes, convenient, effective 
and safe. 

As has been already remarked, these com- 
panies, at the suggestion of the board, have, 
during the past year, leased the right to 
place their wires upon the elevated railroad 
structures of the city, and, since these struc- 





tures occupy the principal business streets, 
such as Fulton street, Myrtle avenue and 
Broadway, where the larger part of the elec- 
tric are lighting is done, the arrangement 
has proved specially favorable for the rapid 
removal of poles and aerial conductors of 
this class. According to the report of the 
companies given above, there have been re- 
moved 225 poles, carrying over 50 miles of 
wire. This includes all the poles on Broad- 
way, and nearly all those on Fulton street 
and Myrtle avenue, from which the few 
poles now remaining will shortly be re- 
moved. There are about 80 miles of over- 
head electric light wires remaining, and 
more half of these will be transferred to the 
elevated railroads at an early day. When 
this shall have been done, four-fifths of the 
poles and wires of this class will have been 
removed. But satisfactory as this result 
may be, and great as is the relief thus af- 
forded to business streets, the problem of 
electric arc light distribution will not thereby 
be solved for the future. For the most 
serious feature of the situation, as all who 
have undertaken to deal with it have 
been compelled to admit, is the immense 
rapidity with which the use of electricity, 
particularly as transmitted in the form of 
currents of high tension, is extending. The 
perfecting of a practicable and safe subway 
system is still called for, though at the pres- 
ent moment the need of a system is more 
imperative in other cities than in Brooklyn, 

For the lighting of interiors the incandes- 
cent system is undoubtedly the most suit- 
able ; and the underground system for trans- 
mitting its currents of relatively low ten- 
sion has been successful in practice. This 
board, as was remarked in. its last annual 
report, approved long ago the plans of the 
Edison Electric Illuminating Company, of 
Brooklyn, although it refused to grant to 
that company any permit which could be 
construed as an attempt to confer a franchise 
not yet given by the proper city authorities. 
The attempt of the company to obtain a 
mandamus 'coercing the board to take such 
action was successfully resisted, and the 
company, turning at last to the right quar- 
ter, obtained the necessary authority from 
the city. This board looks with satisfaction 
upon the prospect of the introduction of the 
incandescent system on a large scale into 
this city, believing not only that it will prove 
through its own merits a public benefit, but 
also that its presence will result in a health 
competition, under the influence of whic 
the are light companies will be likely to 
make more earnest endeavors to seek for 
themselves that solution of the ‘* under- 
ground problem ” on which the extension of 
their business must largely depend. That 
such a solution has been found by Mr. Edi- 
son for the conductors of low tension cur- 
rents used in his system of incandescent 
lighting is proved by the following (perhaps 
not complete) list of cities in which that sys- 
tem is now successfully operated through 
underground conductors : 

New York, 55 miles; Philadelphia, 35 
miles ; Chicago, 20 miles ; Detroit, 14 miles ; 
Boston, 12 miles; Columbus, 5 miles ; 
Rochester, 5 miles ; Brockton, 3 miles; Fall 
River, 4 miles; Lawrence, 4 miles; New 
Bedford, 4 miles. Total mileage, 160. 


TESTS AND EXPERIMENTS, 


Several important investigations are now in 
progress under the direction of the Board, 
among which may be mentioned inquiries 
into the nature, causes and remedy of the 
following reported facts of experience with 
electrical conductors : 

1. The corrosion of lead covered cables 
underground. 

2. The disruptive discharge in high tension 
conductors. 

8. The deterioration of insulation. 

These and other matters, both technical 
and administrative, connected with the gen- 
eral subject of underground electrical sys- 
tems in cities will be considered more fully 
in a report of this board, now in preparation, 
to be presented -when the necessary material, 
including the results of special investigations 
of the board sball have been gathered. It 
may be well to say, however, as to the first 
subject above mentioned, namely the corro- 
sion of lead covered cables underground that 
although the examination has not been com- 
pleted, it has developed nothing so far to 
change the favorable opinion of this board. 

Special thanks are due to Major Raymond, 
Engineer Commissioner of the District of 
Columbia ; Mr. Walker, chief of the Electri- 
cal Bureau of Philadelphia, and Mr. Barrett, 
city electrician of Chicago, for courtesies 
shown to the members and agents of this 
board and the free communication, in ad- 
vance of official publication, of the results of 
experiment and current practice under their 
charge. Some analysis and discussion of 
these facts will be attempted in the further 
report of this board, now in preparation, to 
be presented after the official reports of these 
gentlemen shall have been published. It is, 
however, no breach of courtesy to menticn 
at this time the extraordinary progress made 
in Philadelphia in the extension of conduits 
during the year, making the present aggre- 
gate length of conduits in that city up to 68 





miles, and the length of ducts to 496 miles, 
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The Golden Gate, San Francisco, special 
train carries storage batteries for furnish- 
ing electricity for the lights. 

The Ashland Electric Light and Motor 
Company, of Ashland, Ore., have adapted 
the Waterhouse system of are and incandes- 
cent lights. 


The Lynchburg, Va., Street Railroad 
Company, will run their cars by electricity 
and expect to have a system in operation by 
next spring. 


An electric motor, guaranteed to move 
100,000 pounds at the rate of 300 feet per 
minute is to be used on a ‘‘ transfer table” 
at the works of the Pennsylvania Railroad 
at Altoona, Penn. 


Messrs. Willis and Hunter, agents of the 
Eddy motor, have sold and started 11 of 
these motors in this city during the past 10 
days. These enterprising young electricians 
-are making a record. 


The Amesbury Cotton Mills are employing 
a novel method to stop and start the mills. 
Push buttons with wires to each mill are 
arranged at the office and all the mills are 
started by these buttons. This prevents the 
employes waiting to hear the big bell on the 
outside of the building. 


The Comstock Mines, of Nevada, are 
adopting electricity for power and an electric 
company of Cleveland, Ohio, has shipped 
thither two dynamos and motors of an im- 
proved pattern that will run the stamp mill. 
There are to be six dynamos, one of which 
will always be held in reserve. 


The Julien Electric Traction Company, is 
to be congratulated over the fact that the 
city council of New York has finally granted 
the Fourth avenue street railway company 
the right to us ethese motors along the entire 
length of the linc. Three Julien cars, using 
storage batteries, are in daily use on the 
line and other cars are to be added, the com- 
pany states, as soon as the car builder can 
complete them. 


Friends of the Westinghouse Electric 
Company are enthusiastic as to its future. 
believing that in a year or two at most it will 
be as great a dividend earner and payer as 
the Westinghouse Air-Brake. It is certain 
that its business is growing in volume and 
profit with remarkable rapidity, and the 
number of workmen finding employment in 
its works is steadily increasing. 


The first test of the alarm system on 
the Fifth avenue traction road, Pittsburgh, 
which is intended to stop the cables in cases 
of necessity, was made last week. At eight 
o'clock the bell in the Oakland power house 
rang, and in an instant every car between 
Oakland and East Liberty came to a stand. 
Investigation was made at once, but nothing 
could be found out of place, and in seven 
minutes the cable was started again. It is 
supposed that a telephone or a telegraph 
wire crossed the alarm wire, and closing the 
circuit, sent in a false alarm. The prompti- 
tude shows the value of the system. 


The Pacific Electric Storage Company of 
220 Sutter street, San Francisco, has secured 
a location at Saucelito, and expect to have 
completed about April 1st a manufactory 
for storage batteries. The building will be 
300 feet long fronting on the bay, and will 
be one of the best equipped manufactories of 
the kind in thiscountry. Wm. H. Armstrong 
is president of the company, Jas. Armstrong. 
secretary and treasurer, and Frederick 
Reckenzaun, electrician. This company has 
the agency for California, Oregon, Nevada, 
Washington Territory, Idaho and Arizona 
for the patents of the Electrical Accumulator 
Company of New York. 





The National Electric Light Asseciation. 


TRAVELLING RATES TO CHICAGO AND THE 
METHOD OF OBTAINING REBATE. 


In a previous issue we gave notice that 
through the efforts of Mr. George F. Porter, 
chairman of the transportation committee, 
N. E. L. A., one and one-third rates have 
been obtained for all the delegates travelling 
to the coming convention in Chicago, in all 
the territory of the Trunk Line Association, 
which territory we at that time defined. 

It gives us pleasure to now announce that 
the same active worker has secured the same 
rates from the Central Traffic Association, 


baled (ow 


okt wid ert dele 





tariff fare, and upon request the ticket agent 
will issue to him a certificate of such pur- 
chase, properly filled up and signed by said 
ticket agent. 

2d. If through tickets cannot be procured 
at the starting point, the person will pur- 
chase to the nearest point where such through 
tickets can be obtained, and there repurchase 
through to place of meeting, requesting a 
certificate properly filled out by the agent at 
the point where repurchase is made. 

3d. Tickets for the return journey will be 
sold by the ticket agents at the place of 
meeting at one-third the highest limited fare, 
only to those holding certificates signed by 


THe SILVERTOWN DyNAMO. 


whose territory covers all that portion of the , 
United States lying West of Pittsburgh, Pa., 
Buffalo, N. Y., and Bellaire, O,, and North 
of the Ohio River, and East of Chicago, Ill. 
The method of obtaining the return ticket 
from the Chicago Convention (February 19, 
20, and 21), is extremely simple, as may be 
seen from the following letter : 
HEADQUARTERS OF 


Tur NATIONAL ELEctTRIC Lieut Ass’N, } 
16 East 23 street. 


INSTRUCTIONS TO DELEGATES. 
New York, Jan. 1, 1889. | 


Dear Sir: Through the courtesy of the 
Central Traffic Association, persons attend- 





the ticket agent at point where through 


| ticket to the place of mecting was purchased, 


and countersigned by the secretary or clerk 
of the convention, certifying that the holder 
has been in attendance upon the conven- 
tion. 

4th. It is absolutely necessary that a cer- 


| tificate be procured, as it indicates that full 


fare has been paid for the going journey, 
and that the person is therefore entitled to 
the excursion fare returning. It will also 
determine the route via which the ticket for 
return journey should be sold, and w.thout 
it no reduction will be made, as the rule of 
the association is that ‘‘ No refund of fare 





THE SILVERTOWN Two-POLE DyNAMo. 


ing the annual convention of the National | 
Electric Light Association, to be held at 
Chicago, IIl., commencing February 19, 
proximo, will be granted a reduction in their 
return railroad fare only, under the follow- 
ing circumstances and conditions : 

1st. Each person must purchase (not more 
than three days prior to the date of the meet- 
ing, nor later than three days after the com- 
mencement of the meeting) a first-class ticket 
(either unlimited or limited) to the place of 
mecting, for which he ‘will pay the regular 


will be made on any account whatever, be- 


| cause of failure of the parties to obtain cer- 


tificates.” 

5th. Tickets for return journey will be 
furnished only on certificate procured not 
more than three days before the mecting as- 
sembles, nor later than three days after the 
commencement of the meeting, and will be 
available for continuous passage only, no 


| stop-over privileges being allowed on tickets 


sold at less than full fares. Certificates will 
not be honored unless presented within three 





days after the date of the adjournment of the 
convention. 

6th. Ticket agents will be instructed that 
excursion fares will not be available unless 
the holders of certificates are properly iden- 
tified, as above described, by the secretary 
on the certificate, which identification in- 
cludes the statement that one hundred or 
more persons, who have purchased full fare 
tickets for the going passage, and hold prop 
erly receipted certificates, have been in at- 
tendance at the meeting. 

The certiticates are not transferable, and 
the signature affixed at the starting point, 
compared with the signature to the receipt, 
will enable the ticket agent to detect any at- 
tempted transfer. 

N. B.—Please read carefully the above in- 
structions, be particular to have the certifi- 
cates properly filled and certified by the 
railroad agent from whom you purchase 
your going ticket to the place of meeting, as 
the reduction on return will apply only to 
the point at which such through ticket was 
purchased. 

Yours truly, 
Nationa Evectric Lignt Ass’N. 
By AuuaAN V. Garratt, Sec. and Treas. 

This convention will undoubtedly be the 
largest and most interesting which has ever 
been held, and will be accompanied by an 
exhibition of electric light and power appa- 
ratus and supplies, which will be in a large 
hall devoted entirely to this purpose. 

Electric light and power men who are not 
now members of the association, would do 
well to join at once, which they can do by 
addressing the secretary, at the above ad- 
dress. 

——eweo — 
The “ Silvertown ” Dynamos. 


The works of the India Rubber, Gutta 
Percha, and Telegraph Works Company, 
are situated on the banks of the River 
Thames, at Silvertown, England. They are 
now making dynamos of both the double 
and single horseshoe ty pes, in all cases using 
a modified Gramme armature. In the larger 
machines, the field-magnets are built up in 
such a manner that one side of the machine 
may be removed, and the armature drawn 
out sideways says the London Electrical 
Engineer, so as to avoid all chance of damag- 
ing the coils. The magnet-coils are wound 
on separate bobbins, slipped on over the iron 
cores; and the wires on each bobbin are 
brought to terminal blocks carried on its 
flanges, the connections between the several 
bobbins and the terminals of the machine 
being made by copper strips, which are easily 
detached should it be necessary to test or 
remove a bobbin separately. 

An example of each type is shown in the 
accompanying illustrations; the double 
horseshoe machine being for 27,000 watts at 
600 revolutions, and the single horseshve 
machine for 20,000 watts at 550 revolutions. 
This latter type is used chiefly coupled direct 
to a high-speed engine, in which case the 
bearing at the pulley end is dispensed with, 
and the dynamo-shaft rigidly coupled to that 
of the engine. The copper coils of the 
armature are wound by hand on the core, 
which is generally built up of soft charcoal 
iron wire, and is carried on a gun-metal 
center which connects it with the driving- 
shaft. The iron cores are wound up in 
special lathes, so arranged that five or six 
wiree are wound on at the same time; the 
wires passing through a die, carried on a slide 
rest, worked by a traversing screw, which is 
set to give the right pitch for the number of 
wires employed, and thus winds them regu- 
larly on the gun-metal center. This latter is 
fitted on a cast-iron mould so as to make a 
complete cylindrical surface for the wires to 
lie up on. 

————__ <> | 
The Cable Cash System in Rhode Island. 
To THE EDITOR OF ELECTRICAL REVIEW: 

I would respectfully take exception to 
statement in your last issue in reference to 
the cable cash system in operation in Mer- 
chants’ Exchange, Providence, as being the 
first of its kind in this State. We have had 
one in operation in this city at the People’s 
Store for the past eight months, power for 
same being supplied by a one-half horse- 
power Sprague motor, and it has been a per- 
fect success. Respectfully yours, 

L C. LincoLn, 
Sec. Woonsocket Electric Machine 
and Power Company. 


Woonsocket, R. I., Dec. 29. 
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Electric Light Consolidation at 
Pittsburgh. 

The two electric light companies of Pitts- 
burgh have been consolidated, and will here- 
after be operated under one management. 
They are the Allegheny Light Company, 
which operates 20,000 incandescent lights in 
Pittsburgh proper, the Southside and Alle- 
gheny, 
East End Light Company, which has 4,000 
incandescent lights in the East End. <A con- 
trolling interest in these companies is held 
by Westinghouse, who also operates the 
Westinghouse Electric Works. All the 
material needed by the two light companies 
is furnished by this concern. 

When the East End company secured the 
contract for lighting the city of Pittsburgh 
with 330 arc lights and 
lights, the Allegheny Light Company made 
an effort being released 
from the contract to use the Brush arc light, 
when it was decided to consolidate the two 
companies. Both charters will be retained, 
however, but the companies will be operated 
under one management. The Waterhouse 
arc light will be used, and the machinery, 
etc., will be placed in the Westinghouse 
Electric Works. 

The capital stock of the Allegheny Light 
Company is $500,000, and the East End 
Company is $100,000, but will soon be in- 
creased to $300,000. 

Mr. Robert D. McGonnigle, secretary of 
the Allegheny Light Company, was seen, 
and corroborated the above. He said: ‘‘ The 
Westinghouse Electric Company has pur- 
chased the Waterhouse arc light system, and 
will manufacture in connection with its in- 
candescent system. Now that we are free 
from our entanglements with the Brush sys- 
tem, we are enabled to pool our issues, and 
consolidated with the East End com- 
pany. We will now have to build a new 
station at a cost of about $100,000, but noth- 
ing definite has yet been done. I do not 
know where it will be placed, but you can 
say with safety that it will be put where it 
will do the most The Consolidated 
Light Company will be the largest concern 
of the kind in the world, that is in the num- 
ber of lights furnished.” 

a 
The Electrical Testing Bureau of the 
Johns Hopkins University. 

A few weeks ago as announced in these 
columns the Johns Hopkins University 
formally opened a Department of Electrical 
Standards. This was done not only with a 
view of establishing in this country an insti- 
tution of the same scientific value as the 
Department of Standards of the British 
Association, but offer a means 
whereby electrical apparatus of new design 
might be carefully tested, and subjected to 
its prac- 


and succeeded in 


have 


good. 





also to 


such experiment as would indicate 
tical worth. | 

The value of 
whatever educational interest may be attach- 
ed to manufacturers of electrical 
supplies, to engineers, and to those engaged 
in the various branches of applicd electricity, 
even now; and 
measure- 


such a Bureau—outside of 


it—to 


is not easily overestimated 
when, after a few years, 

ments of electrical quantities shall have be- 
being merely 


accurate 
come a necessity, instead of 
tolerated, its influence cannot but be felt in 
the highest degree. 

A description of the methods employed in 
the testing of such instruments and apparatus 
as are of everyday use, has been given else: 
in connection with an outlined sketch 

facilities offered by the Physical 
Laboratory, and of the various standards 
now in the possession of the University. 

Several of these methods, though subjected 
for many months to careful scrutiny both 
by teachers and students in the Laboratory, 
are new to the general public, and the man- 
ner of determining the efficiency of small 
lynamos and motors was published for the 
first time in a circular issued by the Bureau 
in the beginning ofthe term. In this method, 
as then stated, the motor or dynamo as the 
is placed inside a water jacket 
which completely surrounds it. The jacket 
itself is first carefully covered by a thick 
layer of felt, about two or three inches thick, 


where, 
of the 


case may be, 


also 250 Brush arc lights, and the | 


| and electro-motive force 


3,000 incandescent | 


and the whole placed inside a wooden box 
just large enough to hold it. In this way the 
losses from radiation are very much reduced, 

The motor having been placed in the appa- 
ratus, a stream of water of constant temper- 
ature is allowed to circulate through the 
jacket and the flow determined by weighing 
the quantity which passes in a given time. 


| descent lighting. 


Cheee' Houston Sows namo. 

We present herewith an illustration of the 
Thomson-Houston alternating current dyna- 
mo, self-exciting, for long distance incan- 
This type of machine 


| though apparently similar to others before 


Then the radiation is determined by noting | 


the difference in temperature between the 
water as it flows in and as it flows out, and 


| a correction is afterwards applied for this. 


is started, the current 
determined, and 
then from the heating of the water in the 
jacket—which represents al/ the losses occur- 
ring in the motor, mechanical and electrical 
—the efficiency can be at once calculated. 

A series of tests of motors of 14 horse- 
power has already been made according to 
the method, and the results have been ex- 
tremely satisfactory. The values found in 
in this way agree remarkably well among 


Finally the motor 


| themselves and the probable error is very 
| much less than that of any other method at 





present known. 
The mark of 
volt-meters, ete., 


standardizing ammeters, 
has steadily gone on and 


resistances in the form of variously modified ' 


placed on the market, differs from them in 
many essential features and embodies many 
important improvements. The _ brilliant 
records, in freedom from the burning out 
and consequent destruction of armatures, 
attained by this machine, is no doubt due to 
the perfect ventilation afforded by a peculiar 
construction of the armature head. 


direct currents which are utilized for magne- 
tizing the field magnets. In addition to this 
type, the Thomson-Houston Company also 
manufacture an alternating current dynamo 
to be used with a separate exciter. 

—— eee 


Electric Light vs. Gasin France. 


Messrs. Brun & Co., owners of a silk manu- | 


factory at St. Clamond, gives some particu- 
Jars in Annales Telegraphiques as to the com- 
parative cost of gas and electric lights, ob- 


| tained from two years’ experience in their 


works, The original lighting of the factory 
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THomson-HovustoON ALTERNATING DyNAMO. 


cases have been compared with standard and 
their temperature coefficients determined 
within desired limits. 

A great deal of attention has been given to 
the measurement of the insulation resistance 


of wires and cables and several elaborate ex- | 
made in this | 
of fifteen hours per day. 


periments have already been 
direction. It is proposed to employ a form 
of condenser designed by Prof. Rowland as 
a standard instrument, for such work in the 
near future, and the results of some experi- 
ments now under way willsoon be published. 

The storage battery has not been neglected 
and a series of determination of the capacity, 
discharged rate, and efficiency of a number 
of different types of cells, has been made 
during the last two months. The question 
of the variation of capacity with different 
discharge rates is a very important one, and 
such measurements as are necessary to de- 
termine this, as well as the life of the battery, 
should always be made. 

Altogether the work of the Electrical 
Testing Bureau has been steadily on the in- 
crease, and apparatus has been sent for ex- 
periment much more rapidly than was antici- 
pated. This is perhaps the best proof of 
the desirability of such a laboratory and 
shows that we are just as anxious for accu- 
rate work as our brethren across the 
Atlantic, 





was by 540 gas jets, consuming 2000 francs’ 
worth of gasannually. These were replaced 
by 600 incandescent lamps ~ one-half Edison, 


the rest Swan—the average life being 1200 | 
hours. The current is supplied by an Edison | 


dynamo of 450 amperes and 100 volts. It 
has worked for eighteen months at an average 
Part of the factory 
works night and day, and some of the lamps 
work 3600 hours a year, while others are 
only used for 600 hours. The saving is 38 


per cent. 
— = od 


—— The City of Stoughton, Wis., is 


| ready to consider propositions for establish- 





ing an electric light system. For particulars 
address B. E, Wait, city clerk. 

Citizens in Utica, N. Y., are more or 
less indignant over the published reports that 
the light company there are not doing satis- 
factory work. A letter from a prominent 
citizen states that the Utica Electric Light 
Company is running 400 are and 1,200 incan- 
descent lights. The Fort Wayne Jenney 
system is used, and the lights are perfectly 
satisfactory. The street lighting is done by 
mast arms and towers, and the city is better 





| lighted than any other in the State of New 
| York. 











will have an electric 


- Marceline, Mo., 
light plant soon. 


is one of the best 





Kansas City, Mo., 
lighted cities in the West. 


The | 
commutator at the end of the shaft generates | 


—— The Badger Illuminating Company is 
| spreading out in Milwaukee. 

—— The Summerville, 8. C., Street Rail- 
way Company, are considering making it 
an electric road. 


| —— An electric light company is about 
being formed at Lamposas, Tex., with an 
incandescent system. 


—— Thevillage trustees of Nelsonville, 
O., are looking for plans for lighting that 
town with electricity. 





The large shoe manufactory of Ding- 
y, Foss and Company, at Auburn, Me., 
will be lighted by electricity. 
—— The Mather Electric Company, is 
putting in an arc light plant at the New Eng- 
Jand Mill, in Rockville, Conn. 


—— The United States Electric Lighting 
Co. has obtained the contract for lighting 
the New York Times building. 


—— The Knoxville, Tenn., Electric Light 
and Power Company, have purchased $10,- 
00 of additional machinery for their plant. 
Applications for electric light are 
constantly being made to the city council of 
Augusta, Me., and new lights are being put 
up daily. 

—— The Oakland, Cal., Gas, Light and 
Heat Co., will’ shortly introduce the West- 
inghouse incandescent system for public and 
private lighting. 





The Chico, Cal., Electric Light 
Works destroyed by fire last week were 
owned by the Electric Light and Motor Man- 
ufacturing Company, of Chico. 





— The lighting committee of Glouces- 
ter, N. J., is considering the proposition of 
the electric light company, and will report 
at the next meeting of the board. 

—- The Thomson-Houston Company of 
Philadelphia has closed a contract for 1,500 
incandescent lights with the Camden Electric 
Light Company, of Camden, N. J. 





A largely attended special town meet- 
ing at Amherst, Mass., this week, voted per- 
mission to the Thomson-Houston Company 
to establish an electric light station in this 
town. 





The officials of the city of Council 
Bluffs, Ia., are considering the question of 
| electric lighting. They propose to do tway 
with the present gas plant, and substitute 
electricity. 
made with 
the St. Croix Gas Light Co. to light Calais 
Me., with electricity for 20 months, at the 
rate of $72 per light. About 20 lights will 
be required. 


has been 





— The plans of the Edison Light Com- 
pany buildings, Minneapolis, first called for 
a building worth $50,000; but these have 
been changed so that the building will cost 
as much more as the first estimate, and last 
week a second permit for $50,000 was issued, 
making a total estimate of $100,000 for the 
structure. The work on the building is go- 
ing right along, and will continue through 
the winter. 


— The Inter-State Company, Kansas 
City, has its entire plant in operation. About 
| 500 incandescent lights are supplied directly 
| from the central station. One hundred and 
twenty cells are on the circuit, which is sup- 
plied by a Fort Wayne Jenney dynamo. 
The sub-stations are supplied by the new 
dynamo of 50,000 watts capacity, made 
specially for this plant by the Detroit Elec- 
| trical Works, 
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Foreign Electrical Notes—Great Electric 
Lighting Works. 


The central station in the Markgrafen- 
strasse, Berlin, is now being enlarged by the 
addition of four dynamos, each having an 
output of 100 kilo-watts. These machines 


have been made by Messrs, Siemens on their | 


new plan, with internal field magrets, the 
armatures being of very large diameter, and 
direct coupled to the steam engine. The en- 
gines for these dynamos have been supplied 
by Messrs. Kerchove, of Ghent. The en- 
gines are of the vertical compound tandem 
type, and have no fly-wheel except the ar- 
mature. ‘To save room, the crank shaft has 
been placed low down, and a pit has been 
provided in the foundation, within which 
the armature revolves. Owing to the large 
size of these machines, it was not considered 
advisable to finish them completely in the 
factory, and the armatures have been wound 
in situ. Similar machines are already at 
work at the railway station at Frankfort-on- 
the-Main. In addition to the two new cen- 
tral stations projected for Berlin, and on 
which I have already reported, there will be 
erected a third station, bringing up the total 
capacity of electric lighting plant to 18,000 
horse-power, capable of supplying 200,000 
lamps, which is about one quarter of the 
total number of gas burners fixed in Berlin. 
The present capacity of the two existing sta- 
tions is 3,800 horse-power. In the future it 
is proposed to use for central station lighting 
steam engines of 1,000 horse-power, instead 
of the present unit of 300 horse-power, in 
order to reduce the proportional cost of attend- 
ance. Allthe manufacturers of glow lamps 
are busy, and are hardly able to fill the orders 
they have reccived for the present season. 
In many cases works are being enlarged, and 
the company making the Seel lamp are not 
only extending their manufactory to three 
times its present size, but are also projecting 
the erection of branch factories in Germany 
and abroad. A demand has lately arisen for 
lamps of high voltage, and several manu- 
facturers have already made experimental 
lamps for 150 and 200 volts, some of which 
I have tested. In no case was the lamp 
found gocd enough for practical use. The 
general defect of all these lamps is that the 
thin filament is either broken from purely 
mechanical causes, or when heated by the 
current, bends and touches the glass, 
with the result of causing the latter to 
crack. : 

The Continental Edison Company are now 
establishing a small central station in the 
gardens of the Palais Royal, Paris, from 
whence current will be supplied to the 
Theatre Francais, and to the large shops 
immediately surrounding the gardens. The 
capacity of the station will be about 1,500 
lamps. Several of the shop-keepers in some 
of the neighboring streets have also applied 
to the company for current; but as they 
could only be reached by underground con- 
duits, special permission from the municipal 
authorities is required, and this question was 
brought before the council at their last 
meeting, but without effect. At the same 
meeting it transpired that none of the tenders 
sent in by electric light firms for the instal- 
lation at the ‘‘ Halles” was in complete con- 
formity with the regulations laid down by 
the commission. No tender has consequently 
been accepted, and there are not wanting 
critics who affirm that the delay in getting 
to work is simply due to the fact that many 
of these regulations, as contained in the 
cahier des charges, are impracticable, and 
must be modified before contractors can 
accept them. This means more commissions 
and reports, and if things go on at the pres- 
ent rate, there is no chance of the Ilalles 
installation being ready by the time the 
Exhibition opens. 

A central station is proposed for the Bea- 
trix-Gasse, Vienna, for the supply of 10,000 
glow lamps throughout a fairly extended 
district of Vienna. For the present, only 
plant for 1,000 lamps will be installed. At 
the station there is about 100 horse power 
available in water power, and steam engines 
will be employed for the remainder. The 
distribution will be by alternating currents 
and transformers. The baths at V6slau are 








also to receive a central station, but details 
have not yet been worked out. Messrs. 
Ganz & Co. have received an order to fit up 
the electric light for the two new turret ships 
of the Austrian navy, which were launched 
last year. Current will be supplied by di- 
rect acting steam dynamos, and there will 
be fitted in each ship 300 glow lamps of 8 
and 16 candle power. There will also be two 
search lights of 40,000 candles and one of 
80,000 candles, the latter to be supplied by 
the joint current from two dynamos coupled 
in parallel. The range of this search light 
is to be three miles. In connection with 
their central station in Neu Magarethen, 
Messrs. Ganz & Co. have applied to the town 
authorities for leave to take up streets for 
laying their cables, and the second section of 
the town council charged with investigating 
the matter have recommended that 
be given, on the same conditions as 
have been imposed upon the firms of Sie- 
mens and Halske and Engliinder & Leistler, 


leave 
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in connection with their respective under- | 


takings. 
citiits Gesellschaft,” a company has been 
formed, with a capital of one million florins, 
for the purpose of lightning the fifth, sixth 
and seventh districts from a central station 
in Mariahilf. No plans have yet been elab- 
orated, but it is probable that continuous 
current dynamos will be used. 

An installation is proposed for the Central 
Hotel, Brussels, to consist of 12 to 15 are 
lamps at 10 amperes, and of 250 to 300 six- 
teen candle power glow lamps. The propri- 
etor of the hotel, M. Cordemanns, bas invited 
tenders from several electrical firms for this 
work. Either steam engines or gas engines 
may be used for the motive power ; but the 
latter will probably be adopted, on account 
of no special commission being required, 
and on account of greater convenience in 
working. The arc lights will be placed ia the 
court, the entrance hall, aud outside of the 
building. The café will be lighted with 75 
to 90 glow lamps. Electrical engineers in 
Belgium have plenty of work to do. The 
Railway Minister is inclined to adopt the 
electric light instead of gas in all the princi- 
pal railway stations, and tenders will prob- 
ably shortly be invited for this work. The 
lighting of the Northern station in the city 
is now finished, and it has been decided to 
install the electric light in the new station at 
Antwerp. In Ghent, industrial establish- 
ments are rapidly adopting the electric light, 
and orders have been placed with M. Dulait, 
of Charleroi, the Belgian Thomson-Houston 
Company, and others. 
ing premises in the center of this town, and 
who desire to adopt the electric light, are 
requesting the Town Council to take stepsin 
order to insure a supply of electricity. They 
point out that the municipality might itself 
become the purveyor of electricity, distrib- 
uted from the central station at Laeken, or 
grant licenses to private contractors. 


Several firms occupy- 


— >_> — 


The Cat and the Burglar Alarm. 


A few nights ago a certain citizen, after 
retiring to bed, heard a cat making a pitiful 
noise in the house adjoining. His neighbor 
had been away from home for several days, 
the house being shut up in the meantime. 
Concluding that the unfortunate feline had 
been unwittingly locked in, the gentleman 
resolved to rescue it. From a window in his 
own house it was easy to clamber through 
one of his neighbor’s, but in so doing he set 
off an electric burglar alarm. Unconscious 
of this, however, he started to hunt for the 
cat. Ina few minutes he was surprised to 
see a couple of police officers walk in, and he 
found that noexcuses he could offer would 
convince them that he was not a burglar. 
‘*T live next door,” he said, ‘‘and I got in 
here to look for a cat that has been locked in 
the house.” ‘‘ You’ll come with us all the 
same,” replied one of the guardians of the 
peace, and with one on each side he was 
marched to the station-house and locked up, 
while the charge of burglary was entered 
against him. Happily he happened to know 
the lieutenant, and when that official came 
in the matter was soon set to rights and the 
gentleman discharged. 


Under the title ‘‘ Wiener Elektri- | i : : 5 
| and is being conducted on a liberal and pro- 
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OUR KANSAS CITY LETTER. 
(Special Correspondence.) 


Mr. William Clark, of the Thomson- 


Houston company’s railway construction de-. 


partment, passed through here last week on 
his way home from a trip West with a num- 
ber of Eastern capitalists. While in Kearney, 
Neb., Mr. Clark assisted in the organization of 
an electric railway company and became in- 
terested to the extent of one-eighth of the 
stock. It will be a Thomson-Houston road. 
Mr. Clarks says he thinks, after a due 
investigation, that the Thomson-Houston 
system is excelled only by the solar system as 
a motive system. 

Sedalia, Mo., is seeking information re- 
garding an electric light plant. If one can 
be established there cheap enough the city 
would like to have it. Chillicothe, Mo., 
has had a Sperry plant in operation for 
some time, but the company has added 
Western Electric machines to its establish- 
ment. The company has lately secured the 
contract for lighting the city. At Kirksville, 
Mo., a Ball electric light plant will begin 
operations about January 1. The plant will 
have a capacity for 75 arc lights, and it is 
the present intention of the company to add 
an incandescent plant by spring. The com- 
pany has a first-class equipment throughout, 
gressive plan. H. J. Patterson is the mana- 
ger. 
~ Mr. C. H. Cone, the energetic representa- 
tive of the Electrical Supply Company, will 
soon open a big warehouse here for all kinds 
of electrical supplies, and large quantities of 
goods are being received by him daily. Mr. 
Cone makes frequent trips to Ottumwa, Ia., 
but doesn’t seem to be doing much business 
there—that is, in the electrical line—but I 
suppose that is all right. He managed to 
notice one thing in the electrical line how- 
ever, on his last trip there about 10 days ago, 
and that was the great improvement in the 
telephone exchange. The Ottumwa ex- 
change has always been a sort of black sheep 
in the Central Union Telephone Company’s 
family, but it has now come out of the kinks 
in a wonderful manner. It has a fine build- 
ing of its own, new equipment at the ex- 
change, and a pole line, that Mr. Cone, with 
his great admiration of finely strung wire, 
pronounces perfectly lovely. It runs 
through the alleys, and the wires are strung 
on straight clean poles, 50 feet in height. — 

Mr. E. J. Lawless, formerly superintend- 
ent of the Metropolitan street railway com- 
pany in this city, has been investigating for 
some time past, electricity as a motive power 
for street railways. In the course of his in- 
vestigations he visited and minutely in- 
spected all the electrical railways in opera- 
tion in the East. He returned fully con- 
vinced that electricity was the motive power 
for street railways, organized a company of 
capitalists of this city and Springfield, Mo., 
and has now obtained a franchise for an elec- 
tric railway at the latter city. 

The Carthage, Mo., Electric Light and 
Power Company has been organized, with a 
capital stock of $30,000. Charles J., and 
W. B. Myers, and T. J. Rittenhouse are the 
incorporators. 

The Union Electric Railway Company, of 
St. Joseph, Mo., has been reorganized as an 
electric railway and an electric light com- 
pany, and will establish a large electric light 
plant. The Wyatt Park electric railway, of 
the same city, has begun the operation of its 
line in part, and expects to have cars run- 
ning over the entire system within a short 
time. This makes four electric railways in 
St. Joseph, the other two being the Citizens’ 
and the Frederick street line. The sale of 
the latter two to an eastern syndicate is now 
pending, and a representation of the St. 
Joseph companies is now in the East con- 
ducting the negotiations, 

The telephone company presented its bill 
at last week’s meeting of the common coun. 
cil of Kansas City, Kas., for $95 for tele- 
phones in use by the city, and exploded a 
dynamite bomb. One of the councilmen 
said that he understood that the city was to 
have the telephones free for allowing the 
company to erect poles in the street. Other 
councilmen were similarly shocked by the 
presentation of this bill, and, in order to get 
even, the city attorney was ordered to pre- 
pare an ordinance taxing the poles of all 
telephone and telegraph companies operating 
in the city. 

The electric light plant at Marion, Kas., is 
reported to have become lost in the shuffle. 

The electric light company of Indepen- 


| dence, Mo., will put 12 lights in Eden Park, 





a high toned residence part of this Kansas 
City suburb, and three along the road lead- 
ing thereto. Although this company has not 
been long established and its path has been 
somewhat thorny, it is now beginning to 
bask in prosperity, and reports a steady 
growth in business and profits. 
KAWSMOUTH. 
Kansas City, Mo., December 27. 
>_> 








The Puget Sound Telegraph Company 
ha imported a cable from Germany, and 
,ast week paid $1,000 duty on it. It will be 


laid between Seattle and Port Blakely. 





OUR WASHINGTON LETTER. 


(Special Correspondence.) 


Gen. Hunt, formerly governor of Colorado, 
now engaged in extensive business enter- 
prises in Texas, has just completed a long 
and careful personal investigation of all the 
electric street railway systems in operation 
in the United States. He has gained an un- 
usually clear and practicalcomprehension of 
the advantages and disadvantages of each, 
He expects to build his first road at Laredo, 
to connect the two cities on the opposite 
sides of the Rio Grande, and others in 
various places in Texas. He has organized, 
and has in operation, several electric lighting 
companies in that State. 

The House Committee on Public Build- 
ings, after advertising for proposals for 
lighting the building, found it necessary to 
require bidders to make a deposit of $15 be- 
fore they could be furnished with copies of 
the plans and specifications, the money to be 
refunded when the plans are returned. This 
will somewhat delay the distribution of 
plans, and curtail the limited time originally 
allowed for the preparation of estimates, and 
unless bidders have anticipated this part of 
the business, it will not be surprising if some 
of them ask a postponement of the time fixed 
for opening bids. Perhaps the wide-awake 
Westinghouse Company may have some- 
thing to say to Congress about being ruled 
out by the Committees low tension specifica- 
tions. 

General Barney was down here the other 
day to look after the interests of that com- 
pany in the Senate end of the building, and 
his visit was followed by a communication 
from vice-president Byllesby, in reply to the 
letter of Mr. Johnson of the Edison Com- 
pany, to Senator Edmunds, which was pub- 
lished in the December number of the Elee- 
trical Engineer. The correspondence on this 
subject isin the hands of Senator Aldrich, 
who will have an opportunity to investigate 
the continuous-alternating-danger question. 
The important question involved in the dis- 
cussions Over this Senate lighting plant, is 
not so much the relative merits or dangers 
of the two systems as it is of the suitability 
of construction of the apparatus now in use. 
The machinery in the dynamo room is a 
beautiful and substantial piece of work, the 
superiority of which renders more apparent 
the marked contrast between it and other 
parts of the plant. This work was done by 
some sub-contractor. 

A new life-size marble statue of Franklin 
has just been erected at the corner of Penn- 
sylvania avenue and 10th street. Benjamin 
stands on a granite pedestal looking down 
towards the Smithsonian, apparently trying 
to get a glimpse of Professor Henry, in 
bronze, through an inextricable tangle of 
telegraph, telephone and electric light wires. 
Within a distance of four squares there are 
17 poles, no two of them alike, and every 
one of them a clear exemplification of the 
Irishman’s idea that the purpose of the wires 
is to keep the poles from falling down. 

Edward Rosewater, proprietor of the 
Omaha Bee, is in the city. Ed. was the 
small-boy of the Military Telegraph Corps to 
whom Secretary Stanton entrusted the daily 
countersign of the Army of the Potomac, 
for a week in advance, when there was 
danger of interruption of telegraphic com- 
munication between the War Department 
ard the army commander. 

Emile Berliner has been asked by the Bell 
Telephone Company to take charge of its 
exhibits at the Paris Exposition, but has 
been obliged to decline the offer on account 
of his gramophone business. 

George Kennan, the Siberian traveller, 
who was one of the earliest telegraph opera- 
ters, and Miss Cooke, the operator in the 
patent office, are two of the swiftest and 
most graceful bicycle riders in the city. 

G. C. M. 

Washington, D. C., Dec. 29, 1888. 

—_-— o> 

At the annual meeting of the Eastern Tel- 
egraph Company, held in Portland, Me., the 
following board of directors was re-elected : 
Chas. A. Tinker, A. 8S. Brown, Thos. Roche, 
Frederick Robie, C. C. Bedlow, C. D. Liv- 
ermore, J. W, Plaisted. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK’ ENDING 
DECEMBER 18, 1888. 

391,892 Portable electric welding apparatus ; 
Elihu Thomson, Lynn, Mass. 

394,905 Armature core for dynamo electric ma- 
chinery ; Warren 8. Belding, Chicago, III. 

391,914 Tele phone exchange system ; George F. 
Durant, St. Louis, Mo., and Henry L. Bailey, Brook- 
lyn, N. Y.; Cornelia A. Bailey, administratrix of 
Henry L. Bailey, deceased 

394,925 Electric push button ; Andrew J. Hoyt, 
Philadelphia, Pa., assignor of one-half to Franklin 
Hoy t, same place. 

391.946 Electric circuit; John B. Wood, Mon- 
tre: ul, Quebec, Canada. 

394,950 Me awhine for cutting wire into sections ; 
William E. Badger, Quincy, Mass 

394,951 Telephone apparatus ; Upton H. Balsey, 
Philadelphia, Pa. 

394,952 Overloading and slack cable-stop for 
electrical hoisting machines ; William Baxter, Jr., 
Baltimore Co., Md. 

394,958 Battery cell for electric belts ; Simeon 
Colling, Oakland. Cal. 

394,960 Electric telegraphy ; Mark W. Dewey, 
Syracuse, N. Y., assignor of two-thirds to Emil 
Laass and Charles H. Duell, same place. 

394,961 Telegraphic printing code; Mark W. 
Dewey, Syracuse, N. Y., assignor of two- thirds to 
Emil Laass and Charles H. Duell, same place. 

394.964 Electric switchboard; Isaiah H.Farnham, 
Maiden, assignor to the New England Telephone 
and Telegraph Company, Boston, Mass. 

394,978 Core for the armature of dynamos ; 
David J. Hauss, Cincinnati, Ohio. 

394,999 Brush for dynamos ; Edwin W. Rice, Jr., 


Lynn, Mass 

395,018 Electric meter; Elihu Thomson, Lynn, 
Mass 

395,019 Dynamo electric machinery ; Friederich 


yon Hefner-Altenbeck and Carl Hoffman, Berlin, 
Germany, assignors to Siemens & Halske, same 
lace. 

' 395.028 Flexible sealed cell for secondary bat- 
teries; Mark Bailey and John Warner, London, 
England. 

395.083 Process of manufacturing insulated con- 
ductors ; Werner Siemens, Berlin, Germany, as- 
signor to Siemens & Halske, same ple ace, 

395,101 395,102 Signal transmitter John C. Wil- 
son, Boston, Mass., assignor to the Municips al Signal 
Company, Portsmouth, N. H 

395.111 Fire alarm’ annunciator; William A. 
Barnes, — geport, Ct. 

395,112. Electrical alarm; William A. Barnes, 
Bridgeport, Ct. 

395,116 Rheostat; Sigmund Bergmann, New 
York. 

395,123 Circuit-controller for dynamo electric 
machines ; Thomas A. Edison, Menlo Park, N. J, 
assignor to the Edison Electric Light Company, 
New York. 

395,187 Hotel telephone system; Hammond V. 
Hayes, Cambridge, Mass. 

395,146 Wire stretcher ; Charles E. Hunt, Nathan 
3. Helmand, Henry L. Ferris, Harvard, Ill. 

395,157 Dynamo electric machine; Frank F. 
Loomis, Akron, Ohio. 

395,207 Electric — support; Charles H. 
Bowen, Washington, D. 

395,215 Toll soa tnee dain for producing electric 
light ; Dixon H Davies, Leeds, County of York, 
and John M. Tourtel, Westminster, County of Mid- 
dlesex, England, 

395,251 Annunciator; Albert Rosenberg, Balti 
more, Md. 








NOTIGE. 


The demands of this wonderful Elec- 
tric Age have been met by the Waltham 
Watch Co.’s Non-Magnetic Watches, and 
in accomplishing this the Watch has been 
brought to a state of perfection but a few 
years ago deemed impossible. 


FOR SALE BY ALL LEADING JEWELERS. 


American Waltham Wateh Go. 


FOR SALE. 
One each. |, 2, 3, 6, 8 and 20 


vet AMERICAN 
ARC LIGHT DYNAMOS, 


with or without lamps, or will ex- 
change for larger machines. 
A. L. IDE & SON, 
Springfield, Ill. 








AMERICAN | 


Fe iggy = etn lca aks 


: LEATHER MANUFACTURERS OF 


uk 63. ~S ELECTRIC SUPPLIES, 


Pe BELTING. INCLUDING 
fo Gs. eligi’ to | Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
ee D | 






YNAMOS. Annunciators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 


FACTORY, 46 & 48 FERRY §S 
OFFICE, 72 CLIFE STREET, 


NEwW YToRE. 


NEW YORK, OHICAGO, BOSTON PHILA. | 





——OFFICE OF 


THE ELECTRIC GAS LIGHTING CO. 


35 ARCH ST., BOSTON, MASS 


To THE ELECTRICAL TRADE. 

Gentlemen: We respectfully announce the 
production of a New Automatic Gas-lighter and 
Extinguisher, which we purpose placing upon the 
market. Always on the alert for practical improve- 
ments in this line, we are pleased to offer you this 
new device, a radical departure from the old style 
Automatic Gas-burners. It is considered, by com- 
petent judges, a very important advance in the art 
of lighting gas by electricity. We have christened 
the new burner 


THE “TRIUMPH” AUTOMATIC, NO. 12. 


— Please Note some of its valuable features: 

















{Hh First. Only one wire is required from battery to 

To button, and button to burner. A single push- 

== # button is used both to light and to extinguish the 

= burner ; yet, it is non-polaristic! 
Second. Two of the “Triumph” Automatics can be 
placed on a fixture wired for one ordinary Auto- 
matic; and, wires for “pendant’”’ burners can be 
utilized simply by connecting in a push-button 
between battery and burner. 
Third. It operates under a single impulse, is extremely simple in construction, 
does not easily get out of order, and requires only minimum battery power. 
Fourth. It is a third smaller than Automatic burners heretofore in general use— 
A little beauty, indeed. 

Fifth. What does it mean?—Less: cost and more profit to the electrical fitter ; 
besides the saving in wire and push-buttons or keys, the trade price of the 
burner itself is one dollar less than the “single magnet’ burner. 


THE S.M. RATCHET AUTOMATIC, No. 4 


Still holds its own against all competition, as the safe and reliable burner. Recent 
improvements in its construction render it still more desirable than ever. 
While we recommend the “Triumph” to your careful examination and trial, 
we leave you to decide as to the respective merits of the two burners. 


THE NEW “TRIUMPH” AUTOMATIC No. 12. 
Cut full size. 
Patented May 1, 1888. 





*,.*Our Hand-lighting or “ Pendant” Gas-burners are the finest and 
most popular goods of the kind made. . 

This Company enjoys the notable distinction of having received THE HIGHEST 
AWARD OVER ALL COMPETITORS at the AMERICAN EXHIBITION, LONDON, 
ENG., 1887, viz: A DIPLOMA OF HONOR, for the best Exhibit of Electric Gas-lighting 
Apparatus, Annunciators, Burglar Alarms, Electric Bells Etc. 

j= For Descriptive Catalogue and Revised Price Circulars, please address the 
Company as above, enclosing your Business Card. 


LouIS W. BURNHAM, Vice-Prest. and Manager. 








ALFRED F. MOORE, 


MANUFACTURER OF 


INSULATED WIRE, 


For Telephone, Telegraph and Electric Light. 
OFFICE, LINE AND ANNUNCIATOR WIRE 


| ON BI: ECTRICAL SUBJECTS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUBS. COMPANY, 
ark Row. New York. P. 0. Box. 3,329. 











Magnetic Wire, and Flexible Cordage, TRADE 
200 & 202 N. THIRD ST., 
PHILADELPHIA, PA. G O N D A 
0 K Full Size!!! Uh 
“ Leclanché MARK. 





‘NO ONE 


Denies this to be = THE STANDARD 





the only safe au- . ° ° 
tomaticin the Qpen Circuit Batteries 
LAN D OF THE WORLD. 
Perfected 





Gonpa BaTrery. Gonpa Porous Cup BaTrsry. 


Improvements | These Batteries, for Telephones, Call Bells, Gas Lighting, Burglar Alarms, House 
and Hotel Annunciators, Medical use, and all purposes for which open circuit batteries 


Commend it to the | are required, stand unequalled and unapproachable. 
Trade. | DO NOT BE IMPOSED UPON BY IMITATIONS. Insist upon having the genuine ‘‘ Gonda” 
$6.00 EACH bs itteries. Our trade mark is on every article used in them. See that every porous cell 


I 1 F f ade mé 
Seach years both label and trade mark. 


4.1 BOGART, THE LECLANCHE BATTERY CO., 


22 Union 8q.,N. ¥. 
149 WEST 18th STREET, NEW YORK. 
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ELECTRICAL REVIEW 





NEW YORK BELTING AND PACKING CO. 


NEW 
WAREHOUSE: 15 PARK ROW, NEW YORK. 


The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER | 













































In every form adapted to mechanical pur: 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 


M 


ew York. 





We make a Superior Quality of Belting for 
Electric Light purposes, for use on Dynamos and Swift running machinery. 





JOMNN HEH. CHREEVER, Treasurer. 


BRANCH HOUSES AT BOSTON, PHILADELPHIA, CHICAGO, ST. LOUIS, 
European Branch: Pickhuben 5, HAMBURG, (Freihafengebiet), GERMANY, 


SEND FOR CIRCULAR OF 


THE SCHENCK BELT-HOLDER AND SHIFTER 


S93 ILI BERTY STREET, N. Y. 
TOoO- er 
NEW YORK—NeEw York City, Fairbanks & Co., 
311 Broadway. 
New York City, Fleming & Kimball, 
17 Dey Street. 
New York City, The E. 8S. Greeley & 
Co., 5 and 7 Dey Street. 
New York City, Leonard & McCoy, 
118 Liberty Street. 
New York City, H. A. Rogers, 19 
John Street. 











CONN.—New Haven, F. C. Cannon Mfg. Co. 
CAL.—San Francisco, West Coast Electric Light & 
Cons. Co. 

COLO.—Denver, Hendrie & Bolthof Mfg. Co. 
LEADVILLE, H. B. Slater. 
GEORGIA—Aveusta, Geo. R. Lombard & Co. 
ILLINOIS—Cuarcaao, Saginaw Mfg. Co. | 
IOWA—Siovx Crry, Sioux City Fdy. & Mach. Works. 
MAINE—Garpiner, P. C. Holmes & Co. 

MASS.~— Frrcnsure, Rolistone Machine Co. 
SPRINGFIELD, Homer Foot & Co. RocuestTer, J. S. Graham & Co. 
MICHIGAN—Saainaw, Saginaw M’fg Co. | Utica, Munson Bros. 

E. Saainaw, F. B. Wiggins & Co. OHIO—Crvxcrnnati, Cordesman Machine Co. 
Sr. Paun, N. W. Elec. Const. & Supply Co. | CLEVELAND, Fairbanks, Morse & Co. 
MINNEAPOLIS, Cooley & Vater. | 
MISSOURI—Sr. Louis, N. O. Nelson Mfg. Co. 
NEBRASKA—Omana, Brownell & Co. 

Davis & Cowgill Iron _ 


MINN.- 
| Hami.ton, The Black & Clawson Co. 
| PENN.—PuHrI.avELpai,, Berry & Orton Co. 
H. B. Smith Mch. Co. 
Thos. P. Conard. 
Pittssura, U. Baird Machine Comp’y. 
WISCONSIN—MILwavkEE, Edw. P. Allis & Co. 
| Wilkin Mfg. Co. 


New Brunswick, W. E. Kelly. 
Mount Hotty, T. H. Risdon & Co. 
ALBANY, Fairbanks & Co. 
Burra.o, The John T. Noye Mfg.Co. | 


THE EMPIRE CITY ELECTRIC 60. 


15 Dey Street, New York, 


MANUFACTURERS OF 


Telephone, Telegraph 


ELECTRIC LIGHT SUPPLIES, 


WRITE FOR PRICES. 


AUTOMATIG 
REGULATORS 


—— FOR -—— 


Steam Heaters, Hot Water Heaters, 
HOT AIR FURNACES, 
And all other kinds of Heating Apparatus. 


NEW JERSEY 
NEW YORK 








Perfect Control of Temperature in Private Residences, 
Public Buildings, School Houses, Churches, 
Rallway Cars, Green Houses, Etc. 


The Automatic Electric Heat Regulator controls the Fur- 
nace or Heater by the temperature of the living rooms of 
the house. Ifthe temperature of the room rises above the 
desired degree the Regulator instantly closes the drafts of 
the Furnace and opens a check-damper in the smoke-pipe. 


Regulator instantly closes the check-damper and opens the 
drafts of the Furnace. The Regulator can be set for any 
desired temperature, and thus the house can_ be kept 
at a lower temperature at night, or the same uniform tem- 
perature may be maintained day and night. Can be ap- 
plied to any kind of heating apparatus. 

‘e wish to establish a local wg ed in each State, to 
whom exclusive privileges under all our patents will be 
ruaranteed. This company controls all the patents of 
3radford, Butz, Sternberg, Draper and Thompson. hese 
are foundation patents and cover broadly Automatic Elec- 
tric Heat Regulators. Do not buy, sell or use any in- 
f ing Apparatus. Write for Illustrated Catalogue. 


Consolidated Temperature Controlling Co,, 


309 Hennepin Avenue, 
MINNEAPOLIS, 





Cutshowing application of Regulator to Hot Air Furnace. 
Local Companies; A. M. Butz & Co., 154 Lake S8t., Chicago, Ill. 


THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosoting Lumber, R. R. Ties, 
Telegraph Poles, &c., &c. 


WILLIAMSPORT, PENN. 


N. E. HEAT REGULATOR Co., 61 Bloomfield St., Boston, Mass, 








SEND FOR CATALOGUE. 


— elevators at Chicago, Buffaloand | 


If the temperature drops below the desired degree, the | 


MINNESOTA. | 





January 5, 1889 





EDISON JNACHINE WORKS. 


| 
Schenectady, N. Y. 





MANUFACTURERS OF 


INSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 
GENERAL SALES AGENT, 
19 Dey Street, 


THE : == 


PARKER-RUSSELL 


New York. 









MINING & MFG. CO. 


BROWNLEE « Co., 
DETROIT, MICE. 
DEALERS IN 


CEDAR TELEGRAPH POLES. 


MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 
Locust Pins, CEDAR TIES, 
For Electric Railways. 


wn. EX. CODE, 


ELECTRICAL ENGINEER, 
No. 775 TENTH AVE., NEW YORK CITY. 


SPECIALTIES.—Electric Lighting, Elec- 
tric Rail Roads, and power plants in connection 
with the same. Contractor for the construction of 
Electrical Machinery and Appliances. Independent, 
a Expert Measurements, Tests and Reports 
made, 


7 ex E 


fomplete Electric onstruction 


COMPANY, 


Rooms 3/2 and 3/4. 


18 Cortlandt St., New York. 


TELEPHONE CALL, 597 JOHN. 


CONTRACTORS FOR ALL KINDS OF ELECTRICAL CONSTRUCTION. 
Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


The Machonald Subway Electrical ffonduit. 


PATENTED JULY 6, 1886, No. 334,843. 


This Conduit is made of Creosoted 
Timber in 16 feet Lengths. 











711 PINE STREET, 


ST. LOUIS. MO. 














D. W. Baker. 





It is simple, durable, easily laid, water 


tight, and not expensive. Conduits 
from one-half inch to three inches, 
Circulars and information furnished. 


GEORGE S. VALENTINE, 


(Manager Eppinger & Russell Creosoting Works,) 


SOLE AGENT, 
160 WATER STREET, N.Y. 
“Full assortment of different sizes and qualities on BRAIDER 


SPOOLS, ready for the machines, in Red, Yellow and Green. 
Other colors to order, Send for Sample and Prices. 





OFFICE, 








SILKS 


B WM. MACFARLANE & CO., 55 Mercer Street, New York, 
, Mill, mk _. =. 


To ers, 4 














